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Electronic Mail System With RF 
Communications To Mobile Processors 

Abstract Of fH£ DlSCLGSMfcE. 
A system (100) for transmitting information from 
one of a plurality of originating processors A-N to at 
least a plurality of destination processors (A-N) which 
may be transported during operation in accordance with 
the invention includes at least one gateway 
switch (14), a gateway switch storing information 
received from one of the at least one originating 
processor prior to transmission of the information to 
the at least one destination processor; a 
RF information transmission network (302) for 
transmitting stored information received from one of 
the at least one gateway switch by RF transmission to 
at least one destination processor; at least one 
interface switch (304) , an interface switch connecting 
a gateway switch to the RF transmission network and 
transmitting stored information received from one of 
the at least one gateway switch to the RF information 
transmission network; and wherein the information is 
transmitted to a receiving interface switch by the 
electronic mail system in response to an address of the 
receiving interface switch which has been added to the 
information originated by the originating processor by„ 
either the originating processor or gateway switch and 
the information is transmitted from the receiving; 
interface switch to the RF information transmission 
.network with an address of the destination processor to 
receive the information which has been added by either 
the originating processor, a gateway switch or the 
receiving interface switch. 
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SPECIFICATION 



To all whom it may concern: 

Be it known that We, Thomas J. Campana, Jr., Michael P. 
Ponschke, and Gary F. Thelen, citizens of the United States, 
residing respectively at 3836 West 86th Street, Chicago, M^/^ 
Illinois 60652; 212 Tara Drive, Lockport, Illinois 60441; and: 

- -Ms::. 

16 Fox Lane, Palos Park, Illinois 60464; have invented certain 



new and useful improvements in 

^ELECTRONIC MAIL SYSTEM WITH RF 



COMMUNICATIONS TO MOBILE PR55E5 5DRS 
of which the following is a specification. 
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Description 
Electronic Mail System With RF 
Communications to Mobile Processors 



Technical Field 

5 The present invention relates to electronic mail 

systems for transmitting information between 
processors. 

Background Art 

The use of computers to send and receive 
10 electronic mail messages is becoming very popular 

globally. Numerous companies (both network and 
software related) offer electronic mail packages 
(E Mail) and services. Currently, electronic mail 
services provide a convenient alternative to the more 
15 formal facsimile transmissions of memos and documents* 

Electronic mail is typically used to send relatively 
short informal messages between computers within an 
organization , or to a party located at a distant 
location or company. Electronic mail services are 
20 basically a wire line-to-wire line, point-to-point type 
of communications. Electronic mail, similar to 
facsimile transmissions, provides a one-way message* 
A recipient typically does not have to interact with 
the message. Electronic mail, unlike facsimile, isr a~ 
25 non-real-time message transmission architecture. ji£ 

Fig. l illustrates a block diagram of a typical: 
electronic mail system 10 in commercial use such as by 
AT&T Corporation. The electronic mail system 10 Lb: 
comprised of a plurality of single processors or groups 
30 of processors #1-#N with N being any number with each 

group having individual processors A-N with N being any: 
number. The groups of processors #1-#N may 

distributed at locations which are linked by the public: 

si 



switch telephone network 12. The individual processors 
may be portable personal computers with a modem which 
are linked to the public telephone switch network 12 
through wired or RF communications as indicated by a 
dotted line. Groups of associated processors #l-#3 may, 
have diverse configurations with the illustrated 
conf igurat ions only being representative of possible 
architectures of groups of associated processors • The 
groups of associated processors may be connected to; a 
host or mainframe computer through various 
communication mechanisms such as direct telephone 
communications (#1) , communications through a local 
area network (#2), or communications through a private 
automatic branch exchange (#3) . It should be 
understood that the illustrated architecture of the 
single and associated groups of processors is only 
representative of the state of the art with numerous 
variations being utilized. Many of the groups crfc-"\ 
associated processors are contained within the database 
network of a single company or organization located -at- 
distributed geographical locations throughout a country 
or in different countries. '^W^ 

Communications between an originating processor A- 
N, which may be any of the processors within the groups 
of associated processors #l-#3 or prdcessor #N and a 
destination processor A-N are completed through the 
public switch telephone network 12 to one or mbre^ 
gateway -swttecir with mailboxes 14 which function Maf, 
store .the message for delivery to the destination 
processor at a later point in time. The gateway^ 
switches with mailboxes 14 have a storage location, 
associated with each subscriber which may be any of the 
computers A-N within the associated groups ot:^ 
computers #l-#3 and individual computers #N, which 
provides retrieval capability of the electronic message: 



when it is not delivered directly to the destination 
processor A-N such as when the destination processor 
does not go directly off hook in response to an attempt 
to deliver the message from storage in the electronic 
mail gateway mailbox storage location associated with 
the destination processor. In order to originate an 
electronic mail message, the originating processor A-N 
calls an associated gateway switch with mailboxes 14 
via telephone through the usage of a modem connection* 
This connection is made through the public switch 
network 12 . A gateway switch with mailboxes 14 answers 
and provides a data connection to the originating 
processor A-N. The gateway switch with mailboxes 14 
typically contains the originating processor A-N file 
and verifies that the sending processor is able to 
originate an electronic mail message via some form of 
password protection. Upon verification of the entry: 
password, the electronic gateway switch with 
mailboxes 14 down loads software and entry screens that 
are displayed on the originating processor to permit^a^ 
message to be composed. Thereafter, the message is 
composed and transferred from the originating- 
processors gateway switch with mailboxes 14 to the 
destination processors gateway switch with mailboxes 
where the message is stored and an attempt is made to 
deliver the message to the destination processor via. 
telephone connection through the public switch 
telephone network 12. 

Electronic mail systems have several common items 
that must be entered in order to originate and send, 
(format) an electronic message. These items include 
the destination address, which consists of either the 
person or company^ name, an abbreviated form of the 
person's company or name, or a series of digits orir 
alphanumeric characters that must be entered to: 



indicate to the electronic mail system the destination 
address of the recipient processor. Another item is an 
identification of the originating processor which may 
be an indication of the sender or the originator's 
name, company name, an abbreviated form of the 
originator's name or company name, or a numeric or 
alphanumeric entry that comprises the sender's name or 
address. This information is collectively an 
identification of the originating processor. Another 
item is the subject of the message which is typically a 
short reference as to the subject matter of the text or 
message that follows. Finally, the message or message 
text must be entered which is the information that is 
inputted by the person or machine which is originating 
the message at the originating processor A-N. Upon 
completion of the message text, the user or machine 
operating the originating processor A-N enters a series 
of commands or keystrokes on the originating processor 
to transmit the message to the gateway switch with 
mailboxes 14 associated with the originating 
processor A-N. z» 
The transmission of the message from the 
originating processor's gateway switch with 
mailboxes 14 to the destination processor's electronic 
mail gateway switch with mailboxes is via analog or 
digital communications through the public switch 
telephone network. The destination gateway switch with 
mailboxes 14 contains the destination address of the 
recipient destination processor. 

Upon arrival of the information at the destination 
processor's gateway switch with mailboxes 14, one of 
two events takes place. The information is typically 
stored in the destination processor's electronic 
mailbox for later retrieval by the destination 
processor through interaction by the user of the 
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destination processor. This typically happens as a 
result of the fact that a person is not located at the 
destination processor at the time of delivery of the 
message to the gateway switch with mailboxes 14 or the 
5 destination processor is not turned on and connected to 

the public switch telephone network 12. A second 
methodology is that the destination processor's gateway 
switch with mailboxes automatically dials the gateway 
processor's telephone number to deliver tite 

10 information. In the situation where the destination 

processor is within a company or organization, the 
information may be delivered to the host computer. The 
destination processor's host computer stores the 
information until the destination processor calls the 

15 host computer to retrieve the information. In both of 

the methodologies described above, information delivery 
requires periodically calling a host computer or; a 
mailbox at the gateway switch with mailboxes 14- to 
determine if new messages are present. This incurs 

20 additional costs in telephone calls and/or labor. ^XSt 

the host computer or gateway switch is not checked 
frequently, the information becomes untimely in ifck 
delivery. If the destination processor frequently 
checks the host computer or gateway switch, then 

25 additional costs and telephone calls and/or labor are 

encountered . 

As personal computers are used more f requent jLy ( by TI 
business travellers, the problem of electronic mail: 
delivery becomes considerably more difficult. 

30 A business traveller carrying a portable PC has great 

difficulty in f inding^telephone ^^Sts 1 to connect the. PC 
to fetch electronic mail from either a host computer or 
a gateway switch. Connections for a PC's modem are 
difficult to find in airports and with the advent ot: 

35 digital PABX's in businesses «nd— the telephone 



connectors are incompatible with a PC*s analog modem. 
Hotels and motels oftentimes have internal PABX f s that 
prevent calls from automatically being placed by the 
user f s PC to electronic mail gateway switches to 
5 retrieve information. Most portable PC modems will 

only operate correctly when connected to a true outside 
telephone line that has telephone battery voltages and 
dial tone available to permit the number to be dialed 
direct. The inability to find ah appropriate 

10 connection to connect the PC modem when travelling has 

contributed to the degradation of electronic mail 
reception when the recipient is travelling . When 
travelling internationally, this problem is further 
compounded by the fact that most electronic mail 

15 gateway mailboxes require a 1-800 toll free number - i s - 

dialed in order to connect the mailbox. Almost all 1- 
800 telephone numbers are available for continental use 
only and cannot be accessed from a foreign country 

Industry trends make it increasingly difficult" to 

20 receive electronic mail. When PC's were exclusively 

considered an office or desktop machine, it was less 
difficult to deliver electronic mail. Advances in ttte 
state of the art in microelectronics have permitted 
PC * s to be downsized to very lightweight portable 

25 (notebook) , and notebook size computers. These 

portable units have the computing and storage power of- 
the former desktop units and have lent themselves t»; 
the trend that they now become very portable in theiir- 
utilization. They are small enough that they can 

30 easily fit into an attache case and/or a suit pocket; 

The net result is that the portable unit no longer 
resides in the office or the desktop. The portable 
unit now may be taken home at night, as well as on 
travel with the user, such as for business travel. ^ 



Increased portability of PC's further aggravates the 
problem of automatic electronic mail delivery as a 
consequence of portability eliminating the wired 
communication paths which have been typically used in 
state of the art electronic mail systems. The 
electronic mail industry is currently experiencing a 
rapid growth rate. 

Numerous communication companies are offering 
forms of electronic mail services. However, a problem 
arises that users of one electronic mail system 
currently cannot send electronic mail to a subscriber 
of another electronic mail system (e.g., AT&T E-mail to 
Sprint Mail, etc.). Numerous attempts are currently 
underway in the industry to solve this problem. 
Current attempts are the utilization of common 
protocols between electronic mail systems (e.g. X.400). 
However, the proposed system does not resolve tlxe 
problems resultant from portability and travelling 
situations described above. It 

Fig. 2 illustrates a diagram of a prior art 
network 100 developed by Telef ind \ Corporation a£f* 
Coral Gables, Florida, which ^rovidesj ^orldwide paging 
and data transmission capability and is a preferred 
form of the RF information transmission network used in 
practicing the present invention. This network is 
described in detail in -the — Assignee's- United States 
Patents 4 , 866 , 431 , 4 , 868 , 558 , 4 , 868 , 562 , 4 , 868 , 860 : *T 
4,870,410, 4,878,051, 4,881,073, 4,875,039 and 
4,876,538 and United States patent application Serial 
NOS. 409,390, 464,675, 465,894, 464,680, 429,615, 
429,541, 409,605, and 456,742 which are incorporated 
herein by reference in their entirety. The system isra 
distributed network of switches comprised of a? 
plurality of local switches 112, a plurality of lata 
switches 114 and a plurality of hub switches 116 with 
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each switch being located in a different geographical 
location within an area being serviced by the system. 
The hub switches 116 may be located totally within a 
country to provide national service or in multiple 
countries to provide international service. Only a 
single portion of the network is labelled with 
reference numerals with it being understood that 
repeating portions exist such as for that portion under 
the jurisdiction hub switch #P. Communication links 
which are illustrated as a dotted arrow represent 
network structure which has been omitted for clarity 
that is identical to structure that is illustrated in 
detail. Additionally, one or more sublocal switches 
may optionally be provided within the system under the 
jurisdiction of the local switch as described in the 
aforementioned patents . The sublocal switches have 
been omitted for purposes of clarity. Each switch has 
jurisdiction over a geographic area • The functions 
performed by the local switch 112, the lata switch 114 
and the hub switch 116 are described below. A locift 
paging service 118 is typically connected to each off 
the local switches 112 which offers other paging 
services than that provided by the present invention 
although it should be understood that the local switch 
may be used exclusively to control all services offered 
at the local level . The local paging service 118 is 
typically an existing common carrier paging service 
which services an area within broadcast distance o^ju 
transmitter 115 under the jurisdiction of the local, 
paging service to which the local switch 112 has been 
connected to permit the local paging service to 
function in the network to transmit pages to a: 
plurality of paging receivers 119 (only one having been 
illustrated) connected to, a peripheral device 119 which 
may be a data processor printer, telex service* 



facsimile service or other types of data processing 
devices. The paging receivers automatically download 
data stored in their memory upon connection to a 
printer for producing a printout of the data. The 
printer JLs sold with the receiver by Telef ind 
Corporation of Coral Gables, Florida. . The paging 
receivers 119 are described in United States Patents 
4, 849 ,750 , 4,851,830, 4,853,688, 4,857,915, 4,928,100, 
4,935,732, 4,978,944 and 5,012,235 and United States 
Patent application Serial Nos. 381,483, 381,527, 
597,350 and 662,616 which £re assigned to Telef ind 
Corporation of Coral Gables, Florida. The transmitter 
115 may be either an analog or digital transmitter. 
Communications between theTlogal, lata and hub switches 
may be by any existing communication medium 120 such as 
direct dial-up circuits (IDD Circuits International), 
direct outward dial circuits (end-to-end) , in-bound 
watts (and other in-bound services that are volume 
discounted) , out-bound watts (and other out-bound 
services that are volume discounted) , feature group: A 
(U.S. service), feature group B (U.S. and European 
services), MF tie trunks (U.S. and European serviceisj'y 
and direct inward dial (international service, where 
available) , as well as any future medium which permits 
pages to be transmitted between switches. Each of 
these services are indicated schematically by 
bi-directional arrow 120 which interconnects a locai:^ 
switch 112 to a lata switch 114, a lata switch to a.h*% 
switch 116, and a hub switch to another hub switch! 
Furthermore, the local switches 112 are connected to. a: 
local paging service 118 by a communication link 122 of:' 
any conventional nature, including wires connecting the 
local switch to the local paging service. Each switch 
is provided with a local telephone trunk 127 which 7 
functions as a maintenance port. Furthermore, dotted 
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bi-directional lines 12 4 illustrate alternative 
communication paths between switches which may be used 
in the case of malfunction or busy conditions. It 
should be further understood that the network is not 
limited to any particular communication protocol 
linking switches, nor connecting the local switch to 
the local paging service. A telephone trunk 28 
functions as an input for manual (telephone handset) 
and automatic device entry of pages as described below. 

The network 110 provides numeric, alphanumeric and 
data services to all points within the United States 
and participating countries. In the preferred 
embodiment of the network, a universal code is used for 
encoding transmissions of characters over both the 
communication links 120 and 122 which is ^compatible 
with existing analog and digital ^^a^sS^^^ 115. 
A universal code discussed in the aforementioned 
patents utilizes sixteen tones for encoding aSf 
characters for transmission between switches or to ^aT 
local paging service 118 . Each character life 
transmitted as two successive tones. A X.25 modified 
transmission protocol which is disclosed in tijk 
aforementioned network patents is preferably utilized 
for transmitting packets of pages between switches. 

The network 110 is economical to implement and 
operate as a consequence of utilizing distributed 
processing technologies and transmission of pages 
periodically in packets of pages between the switchefrl^ 
Dynamic interaction between a frequency agile pager^T 
which preferably is of the type described in thai' 
above-referenced receiver patents and applications and 
the network 110 efficiently utilizes transmission time 
that is available in the frequency spectrum. One off 
the distinct advantages of the network 110 is that itr 
utilizes existing paging common carriers to deliver 
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pages to the end user with existing paging RF coverage 
in the United States being greater than 85% of its 
geographical area with just two 150 MHz frequencies 
with a total of 10,500 additional frequencies being 
available for paging receiver use. Wire line common 
carriers, private systems, hospital, government f 
emergency and many other services can be accommodated 
by the utilization of dynamic frequency programming, by_ 
the network 110 to change the frequency band on which 
individual paging receivers may receive pages. 

The network 110 provides an integrated sublocal, 
local, regional and nationwide paging network that is 
transparent to use by the subscriber and provides for 
pages (data transmissions) to be called into an 
existing local paging service 118 by the making of a 
local phone call on a telephone trunk 128 connected to 
the local switch 112 in a conventional fashion as well 
as to any lata switch 114 throughout the network 110 by/; 
a local phone call to telephone trunk 126. The 
functionality of permitting pages or data transmissions 
to be originated anywhere within the network 10 t^f; 
local telephone call, preferably by calling a single 
number within the country (950-XXXX) avoids the 
telephone expense and system overhead caused by calling 
of a central switch to originate a page. It should be 
understood that the network's usage of periodically 
transmitting packets of pages between switches results 
in a much lower cost than the cost of 800 osb 
conventional long distance service. The phone, 
trunk 126 for calling the lata switch 114 to place at 
page anywhere within the network 110 is indicated by/ 
bi-directional arrows to each lata switch. Regardless 
of the location of the person making the telephone call 
to a lata switch 114 over telephone trunk 126 tor 
originate a page, the lata switch will formulate a page 
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with the destination specified by geographically 
descriptive digits of the identification code inputted 
with the call to request a page or data transmission to 
the lata switch and the network 110 will automatically 
route the page through the switches of the network to 
the person being paged by way of the local switch 112; 
which stores a subscriber file that stores the 
identification code of the subscriber and paging 
receiver. The local switch 112 , which stores the 
identification code inputted with the page in its 
subscriber file , adds one or more destinations to the 
page and transmits the page(s) to the local paging 
service 118 and/or the network 110 by way of the lata 
switch 114 having jurisdiction. The person placing the 
page by calling the local switch 112 on telephone 
trunk 128 or the lata switch 114 on telephone trunk 126 
does not have to know the location of the person 
receiving the page. 

The local switch 112 is connected to a- 
participating common carrier paging service 118 located 
in a particular geographic area. The local switch 112 
has local direct inward dial trunks 128 which permits 
the subscriber to use a local telephone call to place a 
page. Pages over the local telephone trunks 128 may be 

(1) numeric characters which are entered manually by 
DTMF tones or other telephone coding mechanisms/ 

(2) alphanumeric characters which are entered manually 
by DTMF tones or other coding mechanisms^ 

(3) alphanumeric characters which are entered by an 
automatic message inputting device using an encoding 
format having a transmission protocol of conventional 
nature such as DTMF tones or (4) a high speed (baud 
rate) encoding protocol such as an X.25 protocol 
permitting a variable number of pages or data 
transmissions each with its own network destination to 



13 



be formed into a packet which is transmitted to. a 
single switch. The local switch 12 has voice prompting 
which facilitates the person placing a call on the 
telephone trunk 28 to enter a message to be transmitted 
as a page. 

The local switch 112 processes the pages received 
from the telephone trunk 128 and from the associated 
lata switch 114 to which the local switch is connected 
by the communication link 120. It should be understood 
that the local switch 112 has programming which 
automatically and dynamically monitors paging traffic 
when a plurality of transmission frequencies are used 
and allocates the frequencies available to the paging 
service 118 for transmission to the paging receivers to 
maximize the local paging services paging throughput as 
described below. The local switch 112 calls the 
resident local paging terminal of the paging 
service 118 and determines how much air time it hasi'tp 
deliver a batch of pages to the transmitter lis 
associated with the local paging service. The local: 
switfch 112 then calls the local paging terminal of" the 
local paging service 118 and transmits a batch of pages 
encoded in the hybrid encoding format described below 
which is compatible with existing analog and digital FM 
paging transmitters. 

The local switch periodically transmits packets of: 
pages or data transmissions stored in an outbound late 
buffer over communication link 20 to the lata 
switch 114 having jurisdiction over it which provides 
cost efficient transmission and efficient page or date 
transmission processing. This architecture is highly^ 
efficient in routing the pages originating at the local 
switch 112 to be transmitted by the network no which 
are intended for broadcast by a transmitter remote from" 
the local switch having a subscriber file storing the 
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identification code of the subscriber to which data or 
a page is to be transmitted. 

When the subscriber desires to receive regional, 
national , or international service , the local lata 
switch 112 is programmed by the subscriber by simple 
telephone area code entries which identify the service 
areas to which pages or data transmissions are to be 
transmitted. The programming is accomplished by adding 
or deleting one or more area codes of the subscriber's 
destination field contained in a subscriber file 
maintained in the subscriber ' s local switch 112 . In 
the United States, area codes are used for ease of 
subscriber use and telephone books may then serve as 
the service area directory. The same ease of use is 
available to worldwide customers with county-city code 
entries available from telephone books in any airport, 
hotel or business. 

The local switch controls the generation lit 7 
individual pages or data transmissions having message 
detail as described below with reference to FigvT!*i§f 
The number of pages or data transmissions which are 



generated in response to a page received without an : 
area destination from the telephone trunk 128 or from a 
lata switch 114 is determined by the central processor 
of the local switch 112 interrogating any area 
destinations listed in the destination area code 
field of the local switch as described below with 
reference to Fig. 3. Each page or data transmission; 
generated by the processor contains the same message, 
content. A separate page or data transmission iSi 
generated for each destination area listed in the 
destination area code field tandNif the local service 
option of the service option~"f i'eld is selected, as" 
described below, an additional page or data: 
transmission is generated for broadcast by the local 
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paging service 118 without an area destination in the 
network which is processed by the local switch 112 as a 
page or data transmission received from the network for 
broadcast by the local paging service • Furthermore , 
each individual page or data transmission generated by^ 
a local switch 12 contains one or more commands . Tfie 
commands which are added to each page or data 
transmission transmitting a message are. determined by 
the operation of the central processor of the local 
switch 112 in response to interrogation of the selected 
service options of the subscriber. Programming of 
receivers with the channel programming command is in 
response to the local switch programming the receiver 
to receive one or more channels , subscriber programming 
of destination areas of reception in the destination 
area code field, and the degree of utilization of the 
channels of the local transmitter 115. ^ 
The central processor of the local switch rii 

processes each individual page or data transmission 

•jz?^. < 

received from the network to determine if it originates 
from a local switch 112 or a lata switch 114. TTriV 
determination is made by determining if a destination 
header identifying a lata switch 114 originating the 
page precedes the paging receiver identification code 
in a packet having the configuration of Fig. 6. In the 
absence of the header (which is a geographic 
identification of the originating lata switch 112 ilr/ 
the network) in an individual page or date£=. 
transmission, the page or data transmission JB\ 
processed exclusively by the local switch 112 for: 
broadcast by the associated local paging service HET 
without interrogation of a subscriber file in the local 
switch. If the header is found in a page or data 
transmission, the central processor processes the page 
as either a request to^reprogram the subscriber file or: 
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as a page received on the telephone port 128 without an 
area destination which must be processed to determine 
one or more area destinations and^formed into new pages 
each with a different area destination from the area 
destination field if transmission by the network is to 
occur and into a page or data without an area 
destination if transmission by the local service 18 is 
to occur. 

The local switch 112 also serves as the dynamic 
programming interface between the paging or data 
receivers 119 and the network 110. The local paging 
service 18 may cause channels to be received by 
receivers 19 # change subscriber identification codes 
and add new customers to the network 110 utilizing the 
local switch 112. The functionality of the 
receiver 119 can be changed from a fixed channel to a 
multi-channel or a scanning receiver as required by use 
of the channel programming command. 

Messages originating at the local switch 112 which 
are transmitted to the lata collector switch 114 having 
jurisdiction over it are packetized as described below 
with " reference to Fig. 6. Destination area codes 
(telephone area codes or other geographically 
descriptive code) are added to pages or data 
transmissions prior to transmission to the lata 
switch 114 and the receiver 119 is dynamically and 
automatically reprogrammed for the new service areas by 
the local switch 112 issuing channel programming 
command (s) which ensures that the receiver 119 is- 
programmed to receive channels in each designated 
area. The current channels remain in the receiver 119 
to avoid loss of a message while a subscriber is still 
in the area. 
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The lata switch 114 provides a second tier of 
network intelligence. This intelligence includes page 
or data transmission processing, packetizing and 
routing. The lata switch 114 receives packets of pages 
from each of the local switches 112 within its 
jurisdiction as well as the hub switch 116 having 
jurisdiction over it. The lata switch 114 provides the 
geographical presence for the network 110 to originate 
and terminate pages or data transmissions utilizing 
dial-up or dedicated communication services. 

The lata switch 114 is responsible for collection 
of pages from the local switches 112 within its 
jurisdiction. When a packet of pages is received from 
the local switch 112, it is disassembled, processed and 
stored for transmission to the proper destination (s) in 
one or more packets each consisting of one or more 
pages which are intended for destination (s) either 
within or outside the lata switch jurisdiction. Tfte 
lata switch 114 periodically transmits packets of pages 
stored in its outbound hub buffer and its outbound 
local buffer to the associated hub switch 116 having 
jurisdiction over it and to local switches 112 withJB 
its jurisdiction which provides cost efficient 
transmission and efficient processing by avoiding 
processing by a single central switch controlling the 
network 110. This architecture is highly efficient In 
routing pages or data transmissions originating within 
the jurisdiction of the lata switch 114 which aref 
intended for broadcast outside its jurisdiction as well 
as distributing pages or data transmissions from one 
local switch 112 to one or more additional local 
switches within the jurisdiction of the lata switch* 
If the page or data transmission is destined 
distribution within the jurisdiction of the lata 
switch 114, the page or data transmission is processed 



into packets for transmission to each of the local 
switches 112 within its jurisdiction or alternatively 
to less than all of the local switches in its 
jurisdiction. The pages or data transmissions are then 
periodically transmitted as packets to the local 
switches 112 within the jurisdiction of the lata 
switch 114. 

The lata switch 114 is also responsible fbr 
collection of pages outside its jurisdiction to Be 
broadcast to the local, switches 112 within Its 
jurisdiction. Packets received from the hub switch 116 
are disassembled, processed, and packetized for 
transmission to the destination local switches 112. 

The function of the lata switch 114 in collecting 
requests for placing pages or data transmissions in the 
network or to reprogram the subscriber file of a local 
switch 112 by placing a local phone call on telephone 
trunk 126 is an important aspect of the netwoilc> 
-invention^ The lata switch 114 places the header 
discussed above, which geographically identifies 'fS^r 
lata switch originating the page or data transmission y 



in front of the receiver identification code, jarpas? 
packet as illustrated in the message detail of Fig. 6 
to enable the local switch 112 to differentiate between 
pages or data transmission which are for broadcast by 
the local service 118 associated with a receiving local" 
switch 112 and pages or data transmission which require 
access to the subscriber files to generate one or more" 
pages or data transmissions for broadcast or, fS$r: 
reprogramming a subscriber file. Preferably, tti£; 
header is four digits comprised of a country code 
followed by the telephone area code identifying tile 
lata switch 114 which received the call for t^?! 
originating page or data transmission. ; 
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The hub switch 116 provides the third tier of 
network intelligence and serves as an inter-regional 
communications link. One hub switch 116 will 
preferably be located in each international region to 
5 serve as a network routing switch. In the 

United States, a hub switch 116 will be located within 
the region served by each of the Bell regional 
companies (RBOCs). Accordingly, in the United States 
the preferred implementation of the network 110 

10 includes seven distinct hub switches 116. Each hub 

switch 116 in a preferred embodiment can have 
fifty-five lata switches 114 under its jurisdiction. 
The hub switch 116 also serves as a network routing 
switch for inter-hub calls when pages or data 

15 transmissions are to continue in the hub-to-hub 

network . 

When a packet of pages is received from either 
another hub switch 116 or a lata switch 114 within ils 
jurisdiction, the pages or data transmission are 

20 disassembled for examination. Each page or data 
transmission is examined for its destination 
address (es). A determination is made if the Ifiajb 
switch 116 should forward the page or data transmission 
to one of the six adjacent hub switches or forward the 

25 page or data transmission to a lata switch 114 within 
its jurisdiction. The pages or data transmissions are 
then destination processed and packetized fi§rr_ 
transmission to either another hub switch 116 or a lata 
switch 114 within its jurisdiction. rfe. 
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Fig. 3 illustrates a memory map of the RAM of_ a 
local switch 112. The RAM has four main storage areas 
which are the subscriber files 154, channel files 156 f 
lata buffers 158 and local buffers 160. 

Each local switch 112 is allocated a capacity of , 
for example, 10,000 subscribers which are identified by 
a four-digit code stored in field 162 of the subscriber 
files 154. 

Field 164 stores the subscriber's local telephone 
number within the area code serviced by the lata 
switch 114 having jurisdiction. 

Field 166 is the subscriber's receiver 
identification code which uniquely identifies the 
subscriber and the receiver 119 of the subscriber which 
is to. receive pages or data transmissions throughout 
the network 110. The receiver identification 
number (code) consists of 8 digits with the four most 
significant digits geographically representing the area 
serviced by the associated lata switch 114 (country 
code as the most significant digit followed 
sequentially by area or city code lesser significant 
digits) and the four least significant digits being 
digits assigned to identify 10,000 subscribers within 
the jurisdiction of the local switch. The capacity of 
the network 110 is 100 million subscribers with the 
eight digit identification code. The least significant 
numbers of the identification code define subscribers 
of a specific local switch 112 within the jurisdiction 
of the lata switch 114. 

Field 168 stores the service options which each, 
subscriber may choose to have provided by the local 
service 118. The service options control the commands, 
which are used with pages or data transmissions sent to 
the receivers 119. The main CPU interrogates the 
particular subscriber file identified by the- 
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identification code inputted with the request for a 
page or data transmission by telephone trunks 126 or 
128, causes storage of the page or data transmission, 
determines the destination ( s ) of the page or data 
5 transmission and the appropriate system command to be 

used to transmit the page or data transmission, rt 
should be understood that the service options may be. 
dynamically programmed through voice prompted 
communications over the telephone trunk lines 128 with 

10 the local switch 112 and through telephone calls to the 

lata switch 114 by trunk 126 as described below. 

The service options are described as follows • The 
service option "a" is for no service which is a 
condition when an active subscriber does not wish to 

15 receive any pages or data transmissions such as may 

occur when the subscriber is on vacation or is 
otherwise desirous of not being reached for a period of. 
time but does not wish to be removed from the 
subscriber base of the system. The service option "hi 1 

20 is for pages or data transmissions to be broadcast onjLyj 

by the transmitter 115 of the local service 118. The- 
service option "c M is for regional service which is fdrr- 
pages or data transmissions to be broadcast throughout 
all of the local services 118 which are within its lata 

25 switch jurisdiction. The service option "d" is fox: 

national service which is for pages or data 
transmissions to be broadcast from the local switch 1X2. 
to one or more lata switches 114 other than the lato. 
switch having jurisdiction over the local switch. 

3 0 While not illustrated, an international service option 

may be added. The service option "e" is for a repeat 
of pages or data transmissions for any of the "b" , w cS- 
or "d M service options so that a page or data 
transmission is broadcast more than once. The service- 

35 option "f" is for data service which causes the page or 




r 
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data transmission to be stored in a specified section 
of the receiver memory. The service option "g" is for 
external data service which commands the receiver 119 
to output the page or data transmission to the external 
data port of the receiver. This option permits the 
receiver 119 to support peripheral devices such as 
printers or processors to provide a wide range of data 
services . 

The following additional fields are provided. The 
fifth field 170 is the subscriber's name and the 
subscriber's specified account number. The sixth 
field 172 is the subscriber's account number entry for 
purposes of interval billing by the local service 118. 
The seventh field 174 is the subscriber's count (local, 
regional or nati onal) which is a total of the number of 
pages or data transmi s sion ^ made in a billing period* 
The eighth field 176 is the total number of data 
characters sent during the billing period. 

The ninth field 178 is the destination (area 
code (s) ) of each of the pages or data transmissions. 
For local service, there is no area code specif led. 
For regional service, the area code of the associated 
lata switch 114 having jurisdiction over the local 
switch 112 is specified and for national and 
international service, one or more area codes or other 
geographic identification identifying lata switches 
other than the lata switch having jurisdiction over the 
local switch are specified. For international service, 
a country code may be used to identify lata 
switches 114 within a particular country. Any number: 
of area codes may be specified but in a preferred 
embodiment of the network 110, three area codes is^ a 
maximum number of lata switches 114 which may be 
specified as regions to receive pages from the local 
switch 112. ^ 
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The above-referenced description describes the 
first file of the n (10,000) possible subscriber files 
stored in the subscriber files 154 . It should be 
understood that the other subscriber files have the 
same configuration. Access to the subscriber file is 
obtained by a voice prompted message requiring the 
inputting of a secret code which if inputted correctly 
is followed by voice prompted requests requesting 
specification of the information of the subscriber file 
to be changed. 

The frequency files 156 per f orm an important 
function in the network 110, The frequency files 156 
contain n possible lata files with each individual file 
identifying up to , for example , 15 four-digit numbers 
that represent broadcast channels available within the 
service area of a lata switch 114. Thus, each of the 
individual lata switches 114 in the network 110 will 
have a separate frequency file which identifies alX of 
the channels which are available to transmit pages or 
data transmissions from the transmitters 115 associated 
with the local services 118 under the jurisdiction of; 
that lata switch 114 . The channels are stored as: "a 
four-digit number in a hexadecimal numbering system 
which requires only four digits of space* A file 
containing all zeros (no channel) will cause an invalid 
area code message to be returned to a subscriber 
attempting to reprogram service areas. The frequency; 
files are the source of channels which are utilized.. i^: 
the channel programming command to program <^ach 
receiver 119 for operation in each lata switch- 
jurisdiction and the local switch jurisdiction. Fbr 
example, a receiver 119 which is to be serviced by only 
a single local service 118 may be programmed to receive 
only a single or a number of channels up to the number 
of channels used by that local paging service* 
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Furthermore, for regional service or national service, 
the frequency files 156 are used to program the 
receiver 119 to receive pages or data transmissions 
from the channels used by the local services 118 within 
the designated area codes representative of the service 
areas serviced by the lata switches 114. Furthermore, 
if a receiver 119 is to be programmed to receive 
messages in a particular area serviced by a lata 
switch 114 as a consequence of the subscriber 
travelling, the channel programming command utilizes 
the channels stored in the file number corresponding to 
the jurisdiction of the lata switch 114 in the area to 
which the subscriber is to travel , to dynamically 
program the channel (s) which the paging receiver is to 
receive in that area. For service in a local region, 
the frequency files are used as a source of channels to 
be used by the channel programming command to 
dynamically shift the channels on which the paging 
receiver is to receive a page, to adjust the channels 
used in the broadcast area used by the local 
service 118 associated with the local switch 112 based 
on the amount of traffic on each channel and to further 
provide a source of channels which are to be used for 
specialized services for transmitting particular types 
of information to particular subscribers such as, but 
not limited to stock quotations. -> 
The lata buffers 158 consist of an inbound lata 
buffer 180 and an outbound lata buffer 182. The. 
inbound lata buffer 180 functions to receive pages or 
data transmissions coded in ASCII which have been 
processed to strip the X.25 transmission protocol used 
for transmitting pages from the lata switch 114 to the 
local switch 112 and converted from the hybrid code 
described below to ASCII. Pages or data transmissions 
which are initially stored in the inbound lata 
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buffer 180 are processed for destination and are either 
for broadcast by the associated local service 118 in 
which case they are ultimately stored in the 
appropriate identification code buffer 186 which 
matches the least significant digit of the 
identification code contained with the page or data 
transmission or in the outbound lata buffer 182 if the 
page or data transmission originated from one of the 
lata switches 114 by calling on the telephone trunk 126 
and which has a final destination which is determined 
by the field 178 of the subscriber file 154. 

The local buffers 160 are comprised of an inbound 
buffer^ 184 for receiving all local inbound pages or 
data - fcran a mi asion - which originate from the trunk 
line 128 which is connected to the local switch 112 and 
a plurality of identification code buffers 186 which 
are each individually assigned to store outbound pages 
or data transmissions with a particular least 
significant identification code digit of the number 
base used for the subscriber identification code which 
are to be transmitted to a receiver 119. All of the 
received pages or data transmissions from the local 
switch 112 are initially stored in the buffer 184 • 
Each of the individual identification code buffers 186 
stores pages or data transmissions for broadcast by the 
local service 118 in batches which are grouped by the 
least significant digit of the subscriber 
identification code received with the page or data 
transmission after sorting by the CPU. In other words/ 
the least significant digit of the subscriber 
identification code within a page or data transmission 
for broadcast by a local service 118 determines in 
which of the identification code buffers 186 the page 
or. data transmission is stored. For example, if" the 
last digit of the identification code of a page or data. 
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transmission for broadcast by the local service 118 
ends in the digit 0, the page or data transmission is 
stored in the identification code buffer identified 
by "0". 

Fig. 4 is a memory map of the random access memory 
of the lata switch 114. The random access memory has 
three main areas and two optional areas. The three 
main areas are hub buffers 188, local buffers 190 and a 
lata identification code (ID) memory 192. The optional 
memory areas are an all call buffer 194 for storing 
nationwide pages or data transmissions received from 
the hub switch 116 which are to be transmitted to all 
of the local switches 112 under the jurisdiction of the 
lata switch 114 and an all call buffer 196 which stores 
pages or data transmissions received from one of the 
local switches 112 which are to be transmitted to all 
of the local switches under the jurisdiction of the 

' lata switch 114. 'URL 
The hub buffers 188 are an outbound hub buffer. 198 
and an inbound hub buffer 200. The outbound / 
buffer 198 stores pages or data transmissions to:- be- 
periodically transmitted to the hub switch 116 having, 
jurisdiction over the lata switch 114 under the control, 
of the CPU. The inbound hub buffer 200 stores pages or 
data transmissions which are periodically received 
the associated hub switch 116 via storage in a bufferr J~ 
of the CPU. 

The local buffers 190 are comprised of an inbound 
local buffer 202 which stores groups of inbound pages 
or data transmissions received from the local: 
switches 112 and a plurality of outbound l° c al 
buffers 204 each of which store groups of pages or data 
transmissions which are to be transmitted periodically 
to a specific one of the local switches with a separate 
outbound local buffer being provided for each of the ; 
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local switches under the jurisdiction of the lata 
switchill4 . Ths. CPU processes each of the pages or 
data -^ran^mi^inr - which is received in the inbound- 
buffers 200 and 202 by destination and causes storage 
in the outbound buffers 198 and 204 which is associated 
with the destination of the page or data transmission. 

The lata identification code memory 192 stores the 
subscriber identification numbers of all of the 
subscribers which are associated with each of the local 
switches 112 within its jurisdiction. The lata 
identification code memory 192 is used for determining 
the local switch 112 which stores a subsca^U^ 
the subscriber used for pages or data -transrrttes±e»- 
which are inputted to the system from a direct call by 
telephone trunk 126 to a lata switch 114 or from a 
direct call by telephone trunk 126 to a lata switch by 
a subscriber to program the reception area of pages or 
data transmissions by changing the destination 178" 
the pages or data transmissions . The 
identification code memory 192 may be organized b|L 
subscriber identification codes which are within the 
jurisdiction of each local switch 112 so that tfie 
matching of an identification code of a page or data 
transmission inputted to the lata switch 114 in the 
lata identification code memory 192 provides the 
location of the particular local switch which stores 
the subscriber file 154 of that subscriber. ~sl|r 

In order to avoid having to provide additional:: 
storage space in each of the outbound locaL: 
buffers 204, the optional all call buffer 194 may bflju 
provided to store a single page or data transmission; 
received from the hub switch 116 having jurisdiction 
over the lata switch 114 , which is to be transmitted to 
each of the local switches 112- Similarly, the,: 
optional all call buffer 196 may be provided fori 
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receiving pages or data transmissions from an 
individual local switch 112 which are to be transmitted 
to all of the local switches within the jurisdiction of 
the lata switch 114. 

For pages, data transmissions or requests to 
reprogram the subscriber file 154 which are made to a 
lata switch 114 over telephone trunk 126 which require 
access to a subscriber file outside the jurisdiction of 
the lata switch, the CPU forms a page or data 
transmission contained in a packet having an area 
destination identified by the four most significant 
digits of the identification code inputted to the lata 
switch 1*14 preceded by the identification code of the 
receiver 119 to receive the page or data transmission, 
preceded by the geographical area identification of the 
lata switch receiving the call to originate a page or 
data transmission or to program the subscriber file 
which is transmitted by the network 110 to the 
specified area destination. For pages or data 
transmissions to be billed to subscribers stored irr tfee 
subscriber file 154 of a local switch 112 within the 
jurisdiction of the lata switch 114 or requests to 
program the subscriber file 154, the CPU forms a packet 
having an area destination of the local switch 112 
within its jurisdiction which stores the subscriber 
identification code as determined by interrogation of: 
the lata identification code buffer 192 by the CHUT 
The ultimate destination of a page or data transmission 
is determined by the destination field 178 of the 
subscriber file 154 matching the identification code of_ 
the receiver 119 either within or outside the 
jurisdiction of the lata switch that is called in over, 
telephone trunk 126 . The local switch 112 containing 
the subscriber file 154 creates the one or more pages 
or data transmissions in accordance with the 
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information in the subscriber file including the adding 
of destination (s) and the appropriate command. 
Transmission of the pages or data transmissions created 
by the local switch 112 in response to a call to a lata 
5 switch 114 is identical to the transmission of pages or 

data transmissions originating at the local switch 112 
by the placing of a telephone call on telephone trunk 
128. In the case of requesting programming of thie 
subscriber's file 154, the caller must in response to a 

10 voice prompted message enter a four-digit secret 

identification code to obtain access to the subscriber 
file with voice prompted messages being supplied under 
the control of the CPU to control the input of 
programming information from the subscriber. To 

15 request a page or data transmission by calling the lata 

switch 114, the caller will receive a voice prompted 
message to enter the subscriber identification code and 
then the appropriate page or data transmission. 

Fig. 5 is a memory map of the random access memory 

20 of the hub switcli 116. The hub switch memory map is 

comprised of four main parts which are hub buffers 206> 
lata buffers 208, lata code tables 210 and hub routing: 
codes 212. The hub buffers 206 are comprised of, 
plurality of inbound hub buffers 214 which correspond 

25 in number to the number of other hub switches 116 in 

the network 110 which have direct connection to the hub 
switch and a corresponding number of outbound hub 
buffers 216. The individual inbound hub buffers 2X4,.-., 
each store pages or data transmissions received from 

3 0 one of the hub switches 116 with pages or data 

transmissions received from each adjacent hub 
switch 116 being stored in only a single one of the. 
inbound hub buffers 214. Similarly, pages or data 
transmissions which are to be transmitted to another: 

35 hub switch 116 are stored in the outbound hub: 
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buffer 216 which is associated with the destination hub 
switch to which they are being transmitted with all 
pages or data transmissions which are to be routed to a 
single hub switch being stored in a corresponding one 
of the outbound hub buffers, 216 with a separate hub 
buffer being associated with each hub switch to which 
pages or data transmissions are directly transmitted. 
The lata buffers 208 are comprised of a plurality of 
inbound lata buffers 218 which correspond to the number 
of lata switches 114 under the jurisdiction of the hub 
switch 116. The inbound lata buffers 218 store all of 
the pages or data transmissions received from the lata 
switches 114 under the jurisdiction of the hub 
switch 116. The outbound lata buffers 220 correspond 
in number to the lata switches 114 under the 
jurisdiction of the hub switch 116 with a separate lata 
buffer being associated with each of the i***,, 



switches. The outbound lata buffers 220 store groups 

of pages or data transmissions to be periodically^ 
transmitted to their associated lata switch 114. Pages 
or data transmissions which are stored in the inbound: 
hub buffers 214 are processed by destination by the C^T „ 
and stored in either the outbound hub buffer 216, which 
is the destination of the pages or data transmissions 
not to be received by a lata switch 114 under the 
jurisdiction of the hub switch 116, or in one or more 
of the outbound lata buffers 220 if the destination o&T^g^ 
the packets received from another hub switch 116 ifl^J^^^^ 
lata switch under the jurisdiction of the hub switch*^ 
The CPU also processes the pages or data transmissions r 
stored in the inbound lata buffers 218 according te. v ,^ ;i 
their destination and causes their storage in either 
the outbound hub buffers 216 if the pages or data 
transmissions are to be sent €o a lata switch ll'*; rx V 
outside of the jurisdiction of the hub switch 116 orrto:: 



one or more of the outbound lata switches 220 if the 
pages or data transmissions are to be received by one 
or more lata switches 114 under the jurisdiction of the 
hub switch 116. 

The lata code tables 210 store each of the lata 
(telephone area or other geographic identifier) 
codes 222 under the jurisdiction of the hub switch 116 
which are utilized by the comparison performed by the 
CPU with the pages or data transmissions stored in the 
inbound hub buffers 214 and inbound lata buffers 218 to 
determine in which of the outbound hub buffers 216 or 
outbound lata buffers 220 the pages or data 
transmissions should be stored. Each separate lata 
code 222 corresponds to the geographical identification 
of the lata switch 114 which in the preferred 
embodiment is the telephone area code of a lata 
switch's jurisdiction. , 

The routing codes 212 determine the transmission 
routes to other hub switches on a priority basis tt> 
which a packet should be sent which are not intended 
for a lata switch 114 within the jurisdiction of tie 
hub switch 116. It should be understood that a number 
of factors may be considered in choosing the priority 
of a route to be used to transmit a packet from one hub 
switch 116 to another hub switch. It would appear on 
first analysis that a direct first hub switch to second 
hub switch route would be best but often the switching;, 
overhead of routing a packet through one or more 
intermediate switches is more than compensated for by; 
the efficiency of a route having one or more 
intermediate hub switches by adding additional pages or" 
data transmissions to the packet which are inputted to 
the one or more intermediate hub switch (es) to the 
packets being transmitted to the second hub switch! 
The CPU compares the destination of the groups of pages 
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or data transmissions stored in the inbound hub 
buffers 214 and the inbound lata buffers 218 to 
determine if these pages or data transmissions should 
be routed to another hub switch 116. The hub routing 
codes 212 are referred to by default when a match is 
not found by the CPU in comparing the destination of 
the pages or data transmissions stored in the inbound 
hub buffers 214 and inbound lata buffers 218 with the 
codes stored in the lata code tables 210. Each page or 
data transmission stored in the inbound hub buffer. 214 
and inbound lata buffers 218 is processed by 
destination by the CPU and caused to be stored in the 
outbound buffers 216 and 220 which correspond to its 
destination. Each individual hub routing code contains 
the hub switch destination priorities for pages or data 
transmissions to be sent to a single lata switch 114 
outside the jurisdiction of the hub switch 116. For 
example , for the lata switch 114 having jurisdiction 
over area code 312, the hub routing code 234 determines 
the priorities in descending order from the highest 
priority to the lowest priority such that the highest 
priority hub would be #1 followed by #2-#6. -yp; 

Fig. 6 illustrates a preferred transmission 
protocol to be used for transmitting packets between 
switches. The protocol which is used is a modified 
X.25 protocol. As illustrated, each packet contaihs- 
five separate layers. The first layer is the 
destination telephone number which is the receiving^ 
port to receive the page or data transmission. WJ±h 
reference to Fig. 2 if a packet of X.25 formatted pages 
or data transmissions were to be sent from a first lata 
switch 114 to its associated hub switch 116 over 
communication path 120, the destination telephone 
number would be the telephone number of the hub 
switch. It should be further understood that the X725 r 



33 



transmission protocol as described herein may be 
utilized with other types of communication mediums 
between switches such that a destination telephone 
number may be replaced with another form of address of 
the receiving switch. The second layer indicates the 
packet size field in terms of succeeding layers of 
information. In the present case levels 3, 4 and 5 are 
provided which dictates that the packet size would 
store the number 3 to indicate the subsequently lower 
third, fourth, and fifth layers. The third layer 
contains an origination switch address and a 
destination switch address which can be either 
telephone numbers or real addresses within the 
network 110. The fourth layer is the number of pages 
or data transmissions which are contained in a packet. 
As illustrated, this number may be any integer n. The 
fifth layer is one or more pages or data transmissions 
which each correspond to an individual page or data 
transmission to be sent to a particular receiver 119. 

Each message includes the following information. 

'"'^Ci. i- 

In accordance with standard X.25 protocol, a beginning 
of file header is included. Following the beginnings of: 
file header is a receiver l.D. code which is the 
identification code of the destination receiver which 
is identical to the subscriber identification code 
stored in the subscriber files 154 of the subscriber to 
receive the page or data transmission. Following tHe 
l.D. code is the destination (s) of the page or data: 
transmission which is geographically descriptive of . the 
area to which the page or data transmission is to be 
transmitted and is added by the local switch 112 
interrogating the destination field 178 of Fig. 3. Ift; 
the preferred embodiment, the destination is a: 
combination of country and area code as utilized by_ the 
telephone system to identify the area to which the page 
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or data transmission is destined. For each country, 
the same country code will be used so that if the 
system 110 as illustrated in Fig, 1 were to be utilized 
for the United States, the first digit of the 
destination would be a 1. Similarly, the destinations 
in other countries would be followed by different 
numbers identifying those countries followed by code 
which breaks up the identified country into smaller 
geographic regions. -W hil e — the — utilizatio n — of — area > 
-cod e s under th e telephone sy jstem facilitates — the usage ' 
of tho present invention, — it- should be understood that 
a destination which is not based on the telephone 
system is equally usable - yith th e — pge cont inventi o n- 
The field of special commands are the system commands 
which are transmitted with each page or data 
transmission to a receiver. The "page" or "data 
transmission" is the part which is to be displayed, to 
the bearer of the receiver 119 and may be numeric: oqE 
alphanumeric characters. The end of the file and file 
size information are part of a standard X.25 protocol. ^ 
Fig . 7 illustrates an interconnection between: as 
paging receiver (left side) in accordance with tfae^ 
above-referenced receiver patents and a printer (right 
side) which has been offered for sale by Telefind 
Corporation of Coral Gables, Florida. The 
"EXTERNAL ANTENNA" pin, is for connection only to amT 
external antenna and connects the RF signal from the~ 
external antenna to the receiver internal antenna. The 
"LINK" pin is detected by the printer to determine/ if? 
the receiver 119 is connected or not. If the receiver, 
is not connected when peripheral power is on, then the ^ 
CPU of the printer will detect "that the "LINK" pin iiT 
high. Otherwise the "LINK" pin will be low. The pixr 
"EXTERNAL BUZZER" outputs a 2KHz trigger signal when a: 
page or data transmission is received. The: 



''EXTERNAL BUZZER" pin also outputs the 2KHz trigger 
signal when display of a message is complete. The pin 
"PRG VCC" is supplied 5 volt power by the attached 
printer to provide power to the receiver 119 whether 
the pager is powered or not. The "GROUND" pin is, 
ground for the printer and receiver 119. The pin 
"BUSY" is pulled high by the printer if the printer is 
too busy to handle input data bits on the "PRTDATA" pan 
of the receiver 119 . The "PRTDATA" pin is the data 
output from the receiver 119 to the printer. Serial 
data bits are fed to the printer to drive the printer 
to generate text corresponding to the data bits. The 
"DIS AUDIO" pin provides external audio which may be 
the X.25 modified protocol of Fig. 6 encoded into audio 
tones which modulate the channel carrier on which 
information is received by the receiver 19 When the 
"DIS AUDIO" pin is high, it indicates that the display 
button is pressed. The memory of the receiver 119 
stores the text to be printed by the printer. The text 
is downloaded through the aforementioned 
interconnection upon connection to the printer ttr 
generate a hard copy of the text stored in the memory". 
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Disclosure of Invention 

The present invention provides an integration of 
an electronic mail system with an RF information 
transmission network for transmitting electronic mail 
originating at processors either within or outside an 
electronic mail system by RF communication to at least 
one destination processor ^within an\ electronic mail 
system by a RF receiver whi^i^e^^tl\e information to 
the destination processor and method of use thereof. 
The RF receiver stores the received information which 
is to be relayed to the destination processor. Storage 
in the RF receiver memory permits the reception of the 
information without a connection of the RF receiver to 
the destination processor thus eliminating the 
requirement that the destination processor is turned on 
and carried with the user of the destination processor. 
In a typical application with a portable PC functioning 
as the destination processor, it is important that 
reception of the information by the RF receiver does 
not require the drawing of power £rom the PC battery. 
The RF receiver automatically r el ays t he information to 
the destination processor upon connection of the 
RF receiver to the destination processor. The 
destination processor may be within the same electronic 
mail system containing the originating processor which 
originated the information or another electronic mail 
system. While a preferred application of the invention 
is with portable destination processors, it should.be 
understood that the originating and destination 
processors may be at a fixed site or portable. The use 
of the RF receiver to receive electronic mail permits 
fixed site destination processors to receive electronic 
mail without calling the electronic mail system as in- 
the prior art by using the storage of the RF receiver 
which may be carried on the user of the destination- 
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processor either within an office or other site or for 
travel. The RF receiver provides the automatic storage 
of electronic mail and review of its content without 
interaction with the destination processor. The stored 
messages may be transferred at a later time 
automatically without manually keying the message which 
is an important consideration in using portable PC!s. 
The problems of the prior "art in delivering electronic 
mail to destination processors within an electronic 
mail system which are being exacerbated by the 
increasing portability of personal computers and the 
absence of a current system for delivering electronic 
mail between electronic mail systems are overcome by 
the present invention. 

The present invention transmits electronic mail 
from an originating processor to at least one 
destination processor through an interface switch. The 
interface switch connects an electronic mail system 
and/or at least one additional processor tq^RF data 
transmission network which transmits the information to 
a RF receive i^^^ >l 3 s connectable to the destination 
processor to - rolay^ the received RF message from the. 
RF receiver to the destination processor. ^_ 
The invention is user friendly in that the minimum 
amount of information which must be provided to 
initiate the transmission of electronic mail from an 
originating processor to at least one destination 
processor is an identification of the destination" 
processor and information indicating that the message 
is to be sent by the RF information transmission 
network . The inputting of information that thi 
information is to be sent by the RF information 
transmission network may be simplified to the extent: 
that an icon driven display associated with the, 

originating processor, such as a mouse, may be used to 

t 

\ 
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point to an icon of a radio receiver. Alternatively, 
an identification of the address of the interface 
switch through which the information is transmitted to 
the RF transmission network may be inputted by the 
5 operator or a machine operating the originating 
processor. Finally the entering of the destination 
processor identified in terms such as the user's name 
may be entered which is compared with a look up table 
to determine if a match exists. If a match existey 
10 the matched identification of the destination processor 

supplies an address of the interface switch and an 
identification .of -emv RF. r J^°J^Y5^^ to receive the 
information and^S ol^^b^ fe^the destination processor. 
The inputting of the destination processor in terms 
15 such as the user's name to an originating processor may 

be used by the destination processor, gateway switch or 
addressed interface switch to look up an identif ication 
number of the RF receiver within the RF information; , 
transmission network which is connectable to the ^ 
20 destination processor which is added to the inf ormatic^^ ^ J;:, 

for use by the RF information transmission networks 
The electronic mail system or the interface switch 
append the identification number of the RF receiver to 
receive the information which is utilized by the 
25 RF information transmission network to determine tibia 

final destination of the RF receiver to which the 
message is broadcast by the RF information transmissiMr 
network. The appending of the identification numbac^j^^^^. 
the RF receiver to the information to be broadcast I^ J^ 
30 the destination processor may be inputted by 

operator of the originating processor, added to t^.^J^ 
information by a comparison of the identification off 
the destination processor to stored identifications criE^ ^ £j 
destination processors stored by the originating^ T^; 
35 processor to which RF messages are to be broadcast by; 
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the RF information transmission network to identify, the 
identification number of the RF receiver in the RF 
information transmission network, or by a gateway 
switch in the electronic mail system or the interface 
switch between the electronic mail system and the 
RF information transmission network. 

The intelligence for determining the 
identification number of the RF receiver to receive the 
information is less expensive and operates *tost 
efficiently when placed within the interface switch 
where the aforementioned matching may be produced 
without requiring modification of either individual 
originating processors within the electronic mail 
system or gateway switches within the electronic mail 
system which have additional functions for supporting 
other conventional aspects of electronic mail. 
However, the determination of ^aA identification number 
of the receiver whicl\ golay s j t 



the information tortile 



destination processor ma^be^ lo sated anywhere between 
the originating processor and the RF informafc||h 
transmission network for practicing the present- 
invention. Similarly, the appending of the address ^oC~ 
the interface switch to which the information Is- 
transmitted by the electronic mail system for entry 
into the RF information transmission network figr^ 
broadcast to the RF receiver for ' relaying * to tire 
destination processor may be located wxthin any one otr: 
the originating processor, gateway switch or interface 
switch . 

■ An el ectronic — mai l cystom — tr ansmi L Liugr : 

-informatio n — from — one — e€ — a — plurality — of — originating: „■ 

-pg oco oG oro — to — at — least — one — of — a — plurality — 
^dest inati o n proce ssor s in aocordance with the - in veil Lion 

-in cludes aL least one gatewa y switch, a gat eway switch** 
storing inf"n^ f ^ n T-nnm' vnri from o ne of tho at leafft-^ 
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one originating processor prior to transmission of the 
^information to the at least one destination processor; 
a\ RF information transmission network for transmitting 
sto\ed information received from one of the at least 
one gateway switch by RF transmission to at least one 
destination processor; at least one interface switch, 
an interface switch connecting a gateway switch to the 
RF information transmission network and transmitting 
stored information received from one of the at least 
one gateway switch to the RF information transmission 
network; and wherein the information is transmitted to 
a receiving interface switch By~^the electronic mail 
system in response \^o an address oK the receiving 
interface switch / wHsich has been added to the 
information originated b^ the originating processor by 



zed 



or gateway switch and 
from the receiving 
nfjormation transmission 
stination processor" to 
been added by either 
switch or the 



either the originating prc>cesso 
the information isSs^transi 
interface switch to the RF 
network with an address of the 
receive the information which ha 
the originating processor , a gateway 
receiving interface switch. The destination processors 
may be transported during operation loy a user. T&e 
receiving interface switch removes information added by 
the electronic mail system to the\ information 
originated by the originating processor from, the stored 
information received from one of the at \east one 
gateway switch and adds information used by\the RF 
information transmission network during transmission of 
the information to the information originated by\th<e 
originating processor to an RF receiver in the 
information transmission network which receives thl 
information and reiay$ the information originated byj 
the originating processor to the destination processor: 



# • 
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The RF receiver may be detached from the destination 
processor during reception of the information with a 
memory of the RF receiver storing the information. 
Storage in memory permits review of the information 
pribr to transferring the information to the 
destination processor by connection the RF receiver to 
the destination processor. The address of the 
destination processor is preferably an identification 
of a RF Receiver in the RF information transmission 
network whictfi receives the information and relayfe it: to 
the destination processor. 

The receiving interface switch stores information 



which has been Xtored 
that is received^ from 
processors , ass^mblf 
of originati 
the packet t£ the RF i 
The RF info: 
switch which 



at least one gateway switch 
lurality of originating 
the information from a plurality 
into a packet and transmits 
fcmation transmission network. 



network comprises ar, 
packet from the receiving 
sembles the packet into 



inter f ace switch and 

information from the \ pltbrality of originating; 
processors . The RF information transmission network- 
transmits the disassembleovinf ormation, including the 
identification number of the RF receiver, to a swirch 
in the RF information transmission \network storing a 
file identified by the identification number and any: 
destination of the RF receiver in the\ RF information 
transmission network to which the information 
identification number is to be transmitted by the 
RF information transmission network. The switch adds 
any destination of the RF receiver to the i 
and the RF information transmission network in ^response 
to any added destination transmits the information and 
identification number to the destination^ fSr 



if ormatiori 
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RF broadcast to the RF receiver for relaying to the 
lest inat ion processor. 

The electronic mail system also transmits 
information between an originating processor and at 
leasty one destination processor through either a public 
switch\or a private switch telephone network without 
transmission by the RF information transmission 
network. "S^he destination processor is addressed by a 
different Address during transmission to the 
destination processor when using the public or private - 
switch telephone, network than during transmission by 
the RF information^ transmission network. 

The RF receive*: is connectable to the destination 
processor and in \response to connection of the 
RF receiver to thev/^es^l^ation processor the 
RF receiver transfers /information stored in a memory of 



ilved 



rom 



the RF receiver recei 
to the destinat 
originating 
interface switche 
processors also fun 
a RF receiver coupled 

The address of the receivi 
be added to the information 
originating processor by a gateway s 



Lon pr< 



processors is 



ition as/ des 



e originating processor 
sor. The number dsET 
ater than a number 111b 
rality of originating 



trnation processors with- 



:erf ace switch nay_ 
rinated by the 

Ltcl 



The address 

of the receiving interface switch may be\added by the. 
gateway switch by matching an identification of the 
destination processor such as a name of a us^er of the 
destination processor with a stored identification ofTa 
destination processor and adding an address >of 
interface switch stored with the matched identif ic 
of the destination processor to the information as 
address of the receiving interface switch* 



ah 



ition 



43 



10 



15 



20 



25 



30 



The address of the receiving interface switch may^ 
aiso be added by the originating processor . The 
adcuress of the receiving interface switch may be added 
by ai^ inputting of the address of the receiving 
:e switch along with an identification of: the 
destination processor by an operator or a machine using 
the originating processor or by matching an 
identification of the destination processor, such as 
the name of the user, with a stored identification o££raur 
destination processor and adding an address of an 
interface switch ^to^etT^ith^the matched identification 
of the destinatiory\processor to the information as the 
address of the receiving interface switch. 



destination processor, which 
number of a RF receiver 
xelaying^ the information 
processor, may be added to the 
originating processor- 

j the originating 
er may also be added 



The addres 
preferably is aifi identi 
receiving the i 
to the destinat 
inf ormat i on or ig : 
an operator or a machine 
processor. The identification 
to the information originated ^y the 
processor by matching an identification 



destination processor, such as 



originating 
of tfife. 
user of the 

destination processor, with a stored identification of: 
a destination processor and adding an identification 
number stored with the matched identification of the 



to the inf ormatioi 



as 



also 
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destination processor 
identification number. 

The address of the destination processor m 
be added to the information originated by 
originating processor by the gateway switch. \T6e 
identification number may be added by the gatew^y^ 
switch by matching an identification of the destinat! 
processor, such as a name of a user of the destinat 
processor, with a stored identification o£: a 
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destination processor ana 
number stored 



aaamg an ideiiLiricaLioft - 
identif icaLiun — of — the- 



d estination processor to — the informati o n — as- 

J- tfent i f i cation number. 

The addr ess of tho destination processor may ala 

— added- to — the — nrfOTmation originated 

o riginating — procebbur — By EfTe 



— by — the-- 
interface — 



procebbur By the receiving 
. The identificat io n nrnnhnr mny hp n r M cri by t hf » 

xiiiui iua Liuit 



interfac e swiLch to tne 



switch, 
- r e ceiving 

o ri ginated by thn htm g-i nnti ng pv ft fleRgnt liy imm I i ; > i i nrj **n 

* id e ntification of tho do gbina-cion processor, Such et&— ar 
-name of — a — user of — a — dest ination 



processus - 



stored — identification of — Lhe destination proooocor and 
—addi ng an identif ic «t-i r>p mmto-ui»wi uini iiiu m^ghoH 
i de ntification — of — the — de s tination — processor — fee- 
-informatinn as the identif ication mimhoy 



art electronic mail 




^Brief Description of Drawings 

Fig, 1 illustrates a prior 
system. -rg* - 

Fig. 2 illustrates a prior art paging system used 
by the present invention. 

Fig. 3 illustrates a memory map of the local 
switch of the prior art paging system of Fig. 2. 

Fig. 4 illustrates a memory map of a lata switch 
of the prior art paging system of Fig. 2. 

Fig. 5 illustrates a memory map of a hub switch of" 
the prior art paging system of Fig. 2. 

Fig. 6 illustrates a message format utilized by_ 
the prior art paging system of Fig. 2. 

Fig. 7 illustrates a prior art connection between 
a receiver in the paging system of Fig. 2 and a 
printer . 
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Fig. 8 illustrates a block diagram of an 
electronic mail system in accordance with the present 
invention. 

Fig. 9 illustrates a block diagram of the 
connection of a plurality of electronic mail systems 
through a plurality of interface switches to an input 
port of an RF information transmission network utilized 
by the present invention. 

Fig. 10 illustrates a block diagram of the 
transmission of information originating from a~ 
plurality of electronic mail systems to a RF 
information transmission network to a plurality * of 
destination processors and originating processors 
within a plurality of electronic mail systems in 
accordance with the present invention. 

Fig. 11 illustrates possible distributed functions 
for performing data processing steps necessary to 
transmit information from an originating processor 
destination processor using RF transmission £tt 
accordance with the present invention. 

Fig. 12 is a block diagram of an interface switch 
in accordance with the present invention. ^1" 
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Best: Mode for Carrying Out: the Invention 

Figs. 8-10 illustrate a block diagram of an 
electronic mail system 100 which has been integrated 
with an RF information transmission network 302 fbrr 
5 transmitting information from an originating processor 

within the electronic mail system to a destination ^; 
processor within the electronic mail system utilizing ^ 
RF communications in accordance with the present « j r : 
invention. Like reference numerals identify like parts 

10 in Figs. 1-10 and 12. The integrated system 100 

differs from the prior art of Figs. 1-7 in that the 
originating processor, which may be any of the 
processors within computing systems #1-#N is provided 
the option of transmitting electronic mail 

15 (information) to at least one destination processor 

which may be any processor A-N within the processing 
systems #1-#N by means of an RF information 
transmission network 302 as described below. It should 



be understood that the present invention is not limited 
20 to the block diagram form of Figs. 8-10 and I2§1 



Additionally, the communications between tKeL 
originating processors, gateway switches 14 and 
destination processors may be througl^ei£her a public 



tit* 



or private switch telephone network -£e4 — and are not 
25 limited to any type of telephone system. .[. r 

interconnection. The RF information transmission 
network ,302 functions to transmit U^eijiforaation whicfc, J'^^fe 
Ca^S originated from/(%je originating ^proco oso^^^N wil^^'^%^ 
any of the computing systems #1-#N to the destination; : ^ jf- 
30 processor A-N within any of the computing systems #lr-#N ^J^j 

by an RF transmission to an RF receiver 119. The RE: i?:; 
receiver 119 is connected to the destination processor 
with the same connections as illustrated in the prior 
art of Fig. 7.^ Upon connection, the receiver. IIS ^> 
35 relays the information from the RF receiver to tJie? 

s^ootfao the £f Receiver /79 is c^a^^t-^ To the sfiFAzi&caMpur&z 

JWe COK^ecTiOtf poaJ&Ae&\B*i Ttier SfiFftCl compute. ^C^s^\i^Jt 



destination processor. An important aspect of the 
present invention is that reception and review of 
electronic mail can be performed without connection of 
the RF receiver 119 to the destination processor^ A^rN 
which permits the receiver to function as a mobile 
electronic mail receiver. As a result, the user may 
move from the site of the destination processor A-N 
either within an office or other location or during' 
travel while receiving electronic mail which was not 
possible w i th the pr i or art . Furthermore , the 
connection of the RF receiver 119 to the destination 
processor automatically transfers the electronic mail 
stored within the memory of the RF receiver to the 
destination processor without manual keyboarding. A^ 
computer program for controlling the transfer of 
information from the receiver 119 to a SAFARI™ laptop 
computer of AT&T Corporation is contained within the 
attached Appendix at pages 1-9. This program 
automatically provides transfer of the storel" 
electronic mail stored within the memory of; the 
RF receiver 119 into the destination , processor: A%N 
where it is accessible to application programs within 
thet destination processor. As a result, tie 
deficiencies of the prior art in requiring substantial 
expense consequent from the making of telephone calls, 
substantial labor resultant from the lost time 
persons making telephone calls and the inability; 
deliver electronic mail messages and the more difficult:; 
problem of delivering electronic mail messages tdb.. 
portable processors is overcome. Moreover, as 13k 
explained in detail below in conjunction with Fig. ri^ 
the initiation of an information transmission from an 
originating processor A-N to a destination processor 
N using an RF transmission by the RF information 
transmission network 302 to an individual RF receiver: 
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has many different options which are user friendly. 
The initiation of the transmission of information from 
an originating P^^^N^^a, destination 
processor A-N using She — RF — tr a n smiss ions * o£ the RF 
information transmission network 302 only requires the 
identification of an address of the RF receiver , which 
preferably is the identification number of the 
receiver 119 in the RF information transmission network 
and the designation of an address of an interface 
switch in the form of an address such a "TF MOBOX" 
which connects the electronic mail system to the RF 
information transmission network as described below in 
conjunction with Figs. 9 and 10. The initiator of. an 
electronic mail message, in the most user friendly form 
of the invention, is only required to input into the 
originating processor A-N an identification of the 
destination processor A-N which typically is in the 
form of a name such as "John Doe" . The distributed 
intelligence of the system implementing the present 
invention, wh ^^^J^^^ located in any one of ttte 
originating *p*£&££i*& a-N, gateway switch 14 oar 
interface switch 304 or distributed therebetween as 
described below with reference to Fig. 11, may be used 
to add the necessary address of the interface switch 
connecting the electronic mail system 1-N to the RE 
information transmission network 302 and tSur: 
identification of the RF receiver 119 in the RE: 
information transmission network from the inputting^ ofr" 
only an identification of the destination processor : 
N. The addition of the identification number of the" 
RF receiver 119 and the address of the interface switch; 
may be implemented by the originating processor A-N of , 
one of the computing systems #1-#N, a gateway switch 14 
or an interface switch 3 04 as described below with 
reference to Fig. 9. 
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Fig. 9 illustrates a block diagram of the 
connection between a plurality of gateway switches with 
mailboxes 14 in different electronic mail systems to 
the RF information transmission network 3 02. It should 
be understood that multiple gateway switches with 
mailboxes 14 from a single electronic mail system lr-N 
may be connected to each interface switch 304 instead 
of the connection of a single gateway switch with 
mailbox to a single interface switch as illustrated; 
A plurality of interface switches 304 connect 
information transmitted from at least one e^ctronie 
mail system as illustrated in Fig . 8 - , but ^p€ion ^£3^y 
a plurality of electronic mail systems 1-N each as 
illustrated in Fig. 8 are connected to a data input 
port of the RF information transmission system 

illustrated* — ±n Fig* — 3^— which is preferably hub. 

switch 116 of the prior art paging network described 
above with reference to Figs. 2-6. The dotted Line 
communication paths 306 illustrate optional information 
transmissions in which information from a plurality, o£r 
different electronic mail systems is concentrated at£fa~ 
single interface switch 304. The dotted .l^tne: 
communication paths 307 illustrate connections t»~ 
additional gateway switches with mailboxes 14 within 
electronic mail systems 1-N. 

The function of the interface switches 304 'fir 



twofold. _ln .the first place, the interface/ lli 
switches 304 r f unctions » as a security check to determine- . K 
that information transmissions originating from 
gateway switch with mailbox 14 represent transmissions /c - v 
which should be coupled to a hub switch 116 of the RF 
information transmission network 302. The security 
check is performed by the interface switch 304 
comparing the identification number of the REL: " 
receiver 119 which has been added by either^ air 



originating processor A-N or a gateway switch with 
mailboxes 14 with permissible identification numbers or 
the interface switch performing the addition of the 
identification number. The interface switch 304 also 
removes information added by the electronic mail 
system l-N to the information originated by the^ ^ 
originating processor A-N from the stored information *' 
received from one of the gateway switches 14 and adds ^5 
information used by the RF information transmission 
network 3 02 during transmission of the information 
originated at the originating processor to a; RF 
receiver 119 in the RF information transmissAo] 
network 3 02 which receives the information and frclV 
it to the destination processor A-N. Additionally, the 
interface switch 304 encodes data, which is required to 
format the display of the CRT of 'the destination 
processor for the electronic mail system to which the 
destination processor is connected, in the form o^fe/^^l: 





character or characters which are decoded by either ttie 
RF receiver 119 or the destination processor A-N 7Jf- 
added in decoded {formjsack to the information whict^^^'^. 
processed by the destination processor with a format: of? 
the electronic mail system to which the destination t': 
processor A-N is connected. ^f^^^X 
The interface switches 304 function to store % 



information which has been stored by at least one 
gateway switch 114 that is received from a plurality- of:: 



originating processors, assemble the information froio^aC 



plurality of originating processors into a packet: ^ 
preferably having the format of that described eikM^^'^Mc 
with reference to the prior art in Fig. 6 and transmit 
the packet to the hub switch 116 within the RE: 
information transmission network 302. While tile 
invention is not limited to the transmission of thk 
packets from the interface switch 304 to the lra£™! 



switch 116 of the RF information transmission 
system 3 02, the hub switch is the preferable node in 
the RF information transmission network to which 
communications from the gateway switches 14 should be 
transmitted as a consequence of it having jurisdiction 
over both lata switches 114 and the local switches 112. 
in the RF information transmission network which 
results in lesser network overhead. ^5 
The hub switch 116 receives the packet from tge. 
receiving interface switch 3 04 and disassembles the 
packet into information from the plurality of 
originating processors either within a single 
electronic mail system such as system 1 or from a 
plurality of electronic mail systems, such as 
systems 1-N, or from outside of any electronic mail 
system from at least one additional processor 312 which 
is connected directly to interface switch 304 - ^ 
originate information to be transmitted t ^^p 
destination processor A-N in an electronic mail S 3Q^^ 
as described below. The RF information transmiss 
network 302 transmits the disassembled information: 



the hub switch 116 including Jt&* . identif ication nurftirr 




of the RF receiver 119 Relaying Tnformation to tte 
destination processor A-N to a local switch 112 storing 
the file 154 identified by the identification nui^^ 
and any destination 178 of the RF receiver in ^ 
RF information transmission network to which, 
information and identification number is to; 
transmitted by the RF information transmission netwo^k^ 
and adds any destination of the RF receiver to; tfiii 
information in accordance with the prior art system 
described above with reference to Figs. 2-6. The RE 
information transmission network in response to anj 
added destination transmits the information 
identification number to the destination in accordance 
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with the prior art system described above with 
reference to Figs.^r6 for RF broadcast to the RF 
receiver 119 for ^ol^inq - to the destination 
processor A-N. 

The information is transmitted to a receiving 
interface switch 3 04 from one or more gateway 
switches 14 by one or more electronic mail systems 1-N 
in response to an address of the receiving interface 
switch which has been added to the information 
originated by the originating processor by either the 
originating processor or gateway switch. The 
information is transmitted from the receiving interface 
switch 304 to the RF information transmission network 
with an address of the destination processor, such as a 
name of a user of the destination processor A-N, to 
receive the information which has been added by either 
the originating processor A-N, a gateway switch 14- or 
the receiving interface switch 304. '^^^ 

Various options exist for the adding of the 

address of the receiving interface switch and. the 

address of the destination processor. Preferably, tfcfe 

address of the receiving interface switch is a code 

word, such as "TF-MOBOX" , which is recognized 

throughout the electronic mail system when appended to 

information as directing the information to be 

transmitted to the interface switch 304. The address 

of the destination processor is preferably the 

identification number of the RF receiver 119 within tfae~ 

RF information transmission network 302. The address 

of the receiving interface switch may be added to, the 

Mis- 
information originated by the originating processor, by; 

a gateway switch 14 or by the originating processor- 

N» The address of the receiving interface switch 304 

may be added to the information by matching an? 

identification of the destination processor A-N which: 



53 



may be the name of the individual utilizing the 
processor or some other information and adds an address 
of an interface switch such as the aforementioned 
"TF-MOBOX" stored with the matched identification of 
the destination processor to the information as the 
address of the receiving interface switch. 
Alternatively, the originating processor may be used to 
add the address of the receiving interface switch 14- by 
an inputting of the address of the receiving interface 
switch (TF-MOBOX) along with an identification of: the 
destination processor A-N (name of recipient using the 
processor) . The originating processor A-N may also add 
the address of the receiving interface switch 304 by 
matching an identification of the destination processor 
(name of the user of the processor) with a stored 
identification of a destination processor and adding an 
address of the interface switch (TF-MOBOX) stored with 
the matched identification of the destination processor 
to the information as the address of the receiving 



interface switch. The identification number may: 
added to the information originated .by the originating^ 
processor or, alternatively, - i/fr • added by tSxe 
originating processor by matching an identification: ofL 
the destination processor (the name of the user of: the 
processor) with a stored identification of^ 'as 
destination processor (the authorized user of tSfe. 
destination processor) and adding an identification 
number stored with the matched identification of" ttte :: *r 



destination processor to the information as tiie 
identification number of the RF receiver 1X9. 'r'X. 
Alternatively, the aforementioned matching process may /\ 
be performed by either the gateway switch 14 orr the 
interface switch 304. ^S/- = 

The at least one additional processor 722~ 
originates information from outside of any electronic: 
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mail system. The processors 312 provide an address of; 
at least one destination processor in an electronic 
mail system, such as the name of the user, to receive 
information transmitted by the RF information 
transmission system 302 or an identif ication— mamber, p| 
the RF receiver 119 receiving information and^ 



the information to the destination processor. 




interface switch 304 which receives the inf ormafcioii" ^ ''"'^^ 
from each processor 312 adds information used by the & ^S r , 

during 



information transmission network 302 
transmission of the information to the RF receiver 119 
receiving the information in the same manner as 
described above with respect to the interface 
switch 3 04. 

The advantage of connecting the processors 312 
directly to the interface switch 3 04 is that the 
processors 312 are only required to have a telephone 




modem and support programming to format inf ormation^^^ 
RF transmission to a destination processor A-N wi-^^^f'" 



any one of one or more electronic mail systems 
The processors 312 are not required to have 
necessary electronic mail system software present J f^-[ 
originating processors A-N or interconnections with-TS? 893 *^ ' 
electronic mail system. As a result of the connection ~^?\ 
to the interface switch 304, information originating;" 
from the additional processors 312 may be transmi 
by RF transmission to a destination processor 
within any one or a plurality of electronic 



systems with the user of the processor 312 or ' tBE 



processor 312 or the interface switch 3 04 only havin 
to 

tro input information into the 

J 02 for R] 

destination processor. 




to supply an identification number of the receiver 113% 

RF inf ormatiom ' ^mfr* 
transmission system 302 for RF transmission to a& 
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The difference between originating information by 
one of the additional processors 312 outside of any 
electronic mail system and originating information by 
one of the processors within one of the electronic mail 
systems is that the direct connection of the additional 
processor to the interface switch 304 eliminates the 
requirement for the adding of an address of the 
interface switch 3 04 which is required by the 
electronic mail systems to forward the information to 
the interface switch where necessary formatting of. the 
information to be compatible with the RF information 
transmission system is performed. The interface 
switch 304 packetizes information originating from the 
additional processors 312 in the same manner as 
described above with respect to information originating 
from within an electronic mail system. Information 
from within an electronic mail system and originating 
from additional processors 312 outside of t£e 
electronic mail system may be formatted into the same 
packets which are forwarded to the hub switch 1X6V 
Additionally , an interface switch 304 may be connected 
only to the additional processors 312 to provide ^anf 
interface only for processors outside of any electronic 
mail system to destination processors A-N within one or 
more electronic mail systems 1-N. The only information 
which is necessary to be inputted by the additional 
processors 312 is the address of the destination 
processor (user of the processor). The addition o£Ttt£' 
identification number of the receiver 119 may be added 
by matching of an identification of the destination 
processor with stored destination processors within the 
additional processor 312 or the interface switch 304 
with an identification number of the receiver 119 feoiag^ 
stored with an identification of a destination" 
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processor A-N*- boing» used as an identification of the 
destination processor upon a match having been made. 

Fig. 11 summarizes electronic mail message entry 
methods for messages (information) originating from 
originating processors within an electronic mail 
system. The first entry method adds the address of the 
interface switch 3 04 and the destination processor 
prefera bly^n the form of a user's name; the gateway 
switch 14 takes no action; and the interface switch 304 
adds the identification number of the RF receiver 119. 
The second entry method adds the address of the 
interface switch 304 and the identification number of 
the receiver 119; the gateway switch 14 takes no 
action; and the interface switch 304 performs only the 
function of verifying that the identification number 
which was added by the originating processor is a valid 
identification number within the RF information 
transmission network 302 . In the third method, ttie 
originating processor adds the destination processor 
preferably in the form of the user's name; the gateway 
switch adds the destination of the interface 
switch 304; and the interface switch 304 adds tlie 
identification of the receiver 119 . In the fourth 
method, the originating processor adds the destination 
processor preferably in the form of the user • s name 
only; the gateway switch 14 adds an address of the 
interface switch 304 and the identification number; of 
the receiver 119; and the interface switch takes no 
action other than verification that the identification 
number of the receiver 119 added by the gateway 
switch 14 is valid. In the fifth method, the operator 
of the originating processor adds the destination 
processor, points to an icon displayed on a CRT 
associated with the originating processor and the 
originating processor adds the address of the interface 

x \ 
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switch 3 04; the gateway switch 14 adds the 
identification number of the receiver 119 and the 
interface switch 304 takes no action other than 
verification. In the sixth method, the operator of the 
originating processor adds the destination processor; 
the user of the originating processor points to an icon 
displayed by a CRT associated with the originating 
processor which causes the addition of the address of 
the interface switch 304; the gateway switch takes no 
action and the interface switch 304 adds the 
identification of the receiver 119. In the seventh 
method, the operator of the originating processor adds 
the destination processor, the user points to an icon 
displayed on a CRT associated with the originating 
processor causing the addition of the address of the 
interface switch 3 04 and the receiver identification 
number by comparing an identification of the 
destination processor, such as user name, of' the 
destination processor, to an identification ^of 
destination processors with v -id ent i f i cation^ numberg or 
RF receivers 119 which ^e^^Sfnf ormation to 'the 



destination processor; the gateway switch 14 takes no 
action; and the inter facej switch 304 takes no action. 

Fig. 12 illustrates a block diagram of an 
interface switch 304 in accordance with the present 
invention. The interface switch 304 has a main CPU 400 
to which is connected a floppy drive 402 and a hard 
drive 404 for providing memory storage for use by^~tSr 
CPU in executing the various functions of the interface^ 
switch as described above. The program on pages J'S^W^ 
of the Appendix implements the function, of the] 
interface switch 304 in a 3B2 computer which \nterfaces \ 
with the Telefind Corporation data transmission^network 
described in the above-referenced patents and the 
AT&T Corporation electronic mail system. A diagnostic 
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and maintenance port 406 is connected to the CPU in 
accordance with standard practice. A main bus 408 is 
coupled to a plurality of serial ports 410 which are 
connected in series with a multispeed modem 4 12 which 
is connected to one of the additional processors 312 as 
discussed above with reference to Fig. 9, to at least 
one gateway switch with mailboxes 14 in at least one 
electronic mail system and to a plurality of network 
ports which are connected to a plurality of 
X.25 modems 414 which are connected in series with a 
network port 416 which is connected to hub switch 116 
of Fig. 9. A module bay controller 418 controls the 
bus 4 08 in accordance with standard practice. 
Alternatively, if the interface switch is not connected 
to a gateway switch with mailboxes 14, the interface 
switch functions only as a general purpose collector 
switch for the additional processors 312. 

While the invention has been described in terms o£ 
its preferred embodiments, it should be understood that 
numerous modifications may be made thereto without 
departing from the spirit and scope as defined in the 
appended claims. For example, while the invention Jtos 
been described in terms of utilizing a preferred 
RF information transmission network, it should be 
understood that the invention is equally applicable to 
other forms of RF transmission systems for broadcasting 
information originating from an originating processor 
within an electronic mail system or from an additional; 
processor outside of any electronic mail system to a- 
destination processor connected to an electronic mail 
system. It is intended that all such modifications 
fall within the scope of the appended claims. 
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1. An electronic mail system for transmitting 
information from one of a plurality of originating* 
processors to at least one of a plurality of: 
destination processors during operation comprising: 

^t least one gateway switch, a gateway switch 
storing inforaation received from one of the at least 
one originating* processor prior to transmission of the 
information to the at least one destination processor; 

a RF inXormation transmission network for 



switch by 
rocessor ; 
erface £ 
gVfcewayy 



received from one of 
>Y RI 



ane 



fri 



.of 



IF transmission to 



Ltch, an interface 
switch to the 
ismitting stored^ 
ib at least one 
transmission 



transmitting stored information: 
the at least one gate 
at least one destinatio; 

at least on 
switch connecting 
RF transmission netw 
information received 
gateway switch to the 
network; and wherein 

the information is transmitted to a receiving 
interface switch by the electronic \inail system in: 
response to an address of the receiving interface 
switch which has been added to the\ information 
originated by the originating processor b\\ either the- 
originating processor or gateway switch\ and the 
information is transmitted from the receiving interface *' 
switch to the RF information transmission network with 
an address of the destination processor to recei^ the 
information which has been added by either \Jdie 
originating processor, a gateway switch or tlve 
receiving interface switch. 
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\. An electronic mail system in accordance with 
claim lNwherein: 

;he receiving interface switch removes 
information ^dded by the electronic mail system to the 
information originated by the originating processor 
from the stored information received from one of the at 
least one gatewayXswitch and adds information used by 
the RF information transmission network during 
transmission of the \inf ormation to the inf ormation 
10 originated by the originating processor to a~ 

RF receiver in the RF information transmission network 
which receives the information and relays it to the 
destination processor. 

3- An electronic mail system in accordance with 
15 claim 1 wherein: 

the address of the destination processor ls f 
an identification number of a RF receiver in the 
RF information transmission network wfcich receives the 
information and relays it to the destitution processor; 
20 and 

the receiving interface sWltch stores 
information which has been stored by atv least one 
gateway switch that is received from a plurality of 
originating processors, assembles the information from 
25 a plurality of originating processors into a packet and 

transmits the packet to the RF information transmission 
network. \ 
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4\ An electronic mail system in accordance with 
claim 3 ^wherein the RF information transmission network 
comprises: 

a\switch which receives the packet from the 
receiving interface switch and disassembles the packet 
into information from the plurality of originating 
processors; and wherein 

the Rf\ information transmission network 
transmits the disassembled information , including the 
identification number of the RF receiver relaying 
information to a destination processor to a switch in 
^ the RF information transmission network storing a file 
identified by the identif ication number and any 
destination of the RF receiver in the RF information 
transmission network to which the information and 
identification number is tb be transmitted by the 
RF information transmiss ion \ network and adds any 
destination of the RF receiverYto the information and** 
the RF information transmission network in response tb 
any added destination transmits Vthe information and 
identification number to they destination £&r~ 
RF broadcast to the RF receiver fot relaying to the 
destination processor. \ 

5. An electronic mail system in accordance with 
claim 2 wherein: 

the address of the destination processor is* 
an identification number of a RF receiver in the 
RF transmission network which receives the information 
and relays it to the destination processor; and 

the receiving interface switch ktores 
information which has been stored by at least\ one 
gateway switch that is received from a plurality\o£ 
originating processors, assembles the information frdi 
a plurality of originating processors into a packet and 
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transmits the packet to the RF information transmission 
netwhrk . 

6. \An electronic mail system in accordance with 
claim 5 wherein the RF information transmission network 
comprises: 

a switch which receives the packet from the 
receiving interface switch and disassembles the packet 
into information\from the plurality of originating; 
processors; and wherein 

the RF information transmission network 
transmits the disassembled information, including the 
identification number Nsf the RF receiver relaying 
information to destinatiorkprocessor to a switch in the 
RF information transmission^ network storing a file 
identified by the identification number and any 
destination of the RF received in the RF information, 
transmission network to whichV the information and~ 
identification number is to b£v transmitted by the 
RF information transmission netWork and adds aiiy^ 
destination of the RF receiver to the information and 
the RF information transmission netwdrk in response to 
any added destination transmits the \inf ormation and 
identification number to the destination for 
RF broadcast to the RF receiver for relaying to the 
destination processor. 

7 . An electronic mail system in accordance with 
claim 1 wherein: \ 

the electronic mail system also txsansmits 
information between an originating processor arid at 
least one destination processor through either a pkblic- 
or private switch telephone network without 
transmission by the RF information transmission network 
with the destination processor being addressed by 
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different address during transmission to the 
destination processor when using the public switch 
telephone network transmission network than during 
transmission by the RF information transmission 
5 network . 

8 . An ^electronic mail system in accordance with 
claim 2 wherein: 

the ^electronic mail system also transmits- 
information betWeen an originating processor and at 
10 least one destination processor through either a public 

or private swiVch telephone network without 
transmission by the RF information transmission network 
with the destinationV processor being addressed by a 
different address ^during transmission to the 
15 destination processor when using the public switch 

telephone network transmission network than during^ 
transmission by the RF\ information transmission; 
network • 




9. An electronic mail system in accordance with*! 

20 claim 3 wherein: 

the electronic mail System also transmits 
information between an originating processor and at 
least one destination processor through either a public 
or private switch telephone network without" 

25 transmission by the RF information transmission network ' 

with the destination processor being addressed by ebj 
different address during transmission to the _ 
destination processor when using the public switch .* 



telephone network transmission network than during 
30 transmission by the RF information transmission 



network . 
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\10. An electronic mail system in accordance with 
claim \ wherein: 

\the electronic mail system also transmits 
informatioh between an originating processor and at. 
least one destination processor through either a public 
or private \switch telephone network without 
transmission by \:he RF information transmission network 
with the destination processor being addressed by a 
different address during transmission to the- 
destination processoV when using the public switch, 
telephone network transmission network than during 
transmission by the NRF information transmission 
network . \ 

11. An electronic mail ^system in accordance with 
15 claim 5 wherein: \ 

the electronic mail ^system also transmits 
information between an originating processor and afci 
least one destination processor through either a public 
or private switch telephone \etwork without 
20 transmission by the RF information transmission network 

with the destination processor being addressed by a~ 
different address during transmission to the 
destination processor when using the public switch 
telephone network transmission network thkn during 
25 transmission by the RF information transmission 

network . \ 
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12. An electronic mail system in accordance with 
claim 6\wher e in : 

Nthe electronic mail system also transmits 
information\between an originating processor and at: 
least one destination processor through either a public" 
or private switch telephone network without: 
transmission by the RF information transmission network 
with the destination processor being addressed by al 
different address^ during transmission to the 
destination processor^ when using the public switch, 
telephone network transmission network than during 
transmission by the IIF information transmission 
network . \ 

13. An electronic mail system in accordance with 
claim 1 further comprising: \ 

a RF receiver connect anle to the destination 
processor and in response to connection of the KFT 
receiver to the destination processor the RF receiver 
transfers information stored in av memory of the 
RF receiver received from the originating processor to 
the destination processor; \ 

a number of originating processors is greater/ 
than a number of interface switches; and \ 

a plurality of originating processors also 
function as destination processors with a RF\ receiver 
connected thereto. \ 

14. An electronic mail system in accordance\with 
claim 1 wherein: \ 

the address of the receiving interface switch 
is added to the information originated by the\ 
originating processor by a gateway switch. 
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15. An electronic mail system in accordance with 
claii^ 1 wherein: 

the address of the receiving interface switch 
is add^d by the originating processor. 

16. \An electronic mail system in accordance with 
claim 1 wherein: 

thk address of the destination processor is 
an identification number of a RF receiver receiving the 
information afad relaying the information to the 
10 destination processor and is added to the information 

originated by the originating processor by the 
originating process* 

(7^- 17. An electronic* mail system in accordance with 

claim 1 wherein: 

15 the address ofYthe destination processor is 

an identification number ok a RF receiver receiving the, 
information and relaying\ the information to the 
destination processor and is\ added to the information 
originated by the originating Nprocessor by the gateway; 

2 0 switch • 
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18. An electronic mail system in accordance with 
claim 1 wherein: 

the address of the destination processor is 
an identification number of a RF receiver receiving the± ^sfe; 
information and relaying the information to the 
destination processor and is added to \he information 
originated by the originating processor by the 
receiving interface switch. 
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\ 19. An electronic mail system in accordance with 
claim 2 wherein: 

\ the address of the receiving interface switch 
is adked to the information originated by the 
5 originating processor by a gateway switch. 

20. Ak electronic mail system in accordance with 
claim 2 wherein: 

the address of the receiving interface switch 
is added by the Originating processor. 

.0 21. An electronic mail system in accordance with 

claim 2 wherein: \ 

the identification number of the RF receiver 
>V_. is added to the information originated by the 
originating processor byy the originating processor. 

{ 15 22. An electronic mall system in accordance with^ 

claim 2 wherein: \ 

the identif icationV number of the RF receiver- 
is added to the information originated by the- 
originating processor by the gateway switch. 'VV 

20 23. An electronic mail sysVem in accordance with 

claim 2 wherein: \ 

the identification numbeV of the RF receiver 
is added to the information Originated by tfc'e-^ 
originating processor by the receiving interface 
25 switch. \ . \V - 

24. An electronic mail system in accordance with 
claim 3 wherein: \ 

the address of the receiving interface switch 
is added to the information originated by the 
30 originating processor by a gateway switch. \ 
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An electronic mail system in accordance with 
claim li\ wherein: 

.the address of the receiving interface switch 
is added by\the originating processor. 

26. An electronic mail system in accordance with 
claim 13 whereii 

the identification number of the RF receiver 
is added to thfe information originated by the 
originating processor by the originating processor. 



27. An electronicymail system in accordance with 
claim 13 wherein: 

the identification number of the RF receiver 
xs added to the information originated by the 
originating processor by the gateway switch. 



28. An electronic mail s\tetem in accordance with 
claim 13 wherein: 

the identification numbfer of the RF receiver 
is added to the information \originated by the 
originating processor by the receiving interface 
switch . 

29. An electronic mail system in Accordance with 
claim 4 wherein: 

the address of the receiving interface switch, 
is added to the information originated by the 
originating processor by a gateway switch. 



30. An electronic mail system in accordance with 
claim 4 wherein: 

the address of the receiving interface ^witch 
is added by the originating processor. 
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\ 31. An electronic mail system in accordance with 
claiW 4 wherein: 

\ the identification number of the RF receiver 
receiving the information and relaying the information 
to the destination processor and is added to the 
inf ormation\originated by the originating processor by 
the originating processor. 

32. An electronic mail system in accordance with 
claim 4 wherein: \ 

the identification number of the RF receiver 
is added to the\ information originated by the 
originating processorXby the gateway switch. 

33. An electronic Vail system in accordance with 
claim 4 wherein: \ 

the identification number of the RF receiver 
is added to the inf orma/tion originated by the 
originating processor by ishe receiving interface 
switch. \ 

34. An electronic mail system in accordance with, 
claim 5 wherein: \ 

the address of the receiving interface switch 
is added to the information originated by the~ 
originating processor by a gateway switch. - 

35. An electronic mail system in accordance with 
claim 5 wherein: \ 

the address of the receiving interface switch 
is added by the originating processor. \ 



- ^ 
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36. An electronic mail system in accordance with 
claim, 5 wherein: 

the identification number of the RF receiver 
is adcbed to the information originated by the 
originating processor by the originating processor. 
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37. Ao electronic mail system in accordance with 
claim 5 wherfein: 

the\ identification number of an RF receiver 
is added to \ the information originated by the 
originating processor by the gateway switch. 
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38. An electronic mail system in accordance with 
claim 5 wherein: 

the identification number of the RF receiver 
is added to the information originated by the 
originating processor\ by the receiving interface 
switch « 
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39. An electronic maij\ system in accordance with 
claim 6 wherein: 

the address of the receiving interface switch 
is added to the information originated by the, 
originating processor by a gateway switch. 
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40. An electronic mail system\in accordance with, 
claim 6 wherein: 

the address of the receiving\interf ace switch- 
is added by the originating processor. 
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41- An electronic mail system in accordance with 
claim 6- wherein: 

the identification number of the receiver 
is added to the information originated \ by the 
originating processor by the originating process* 
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\ 42. An electronic mail system in accordance with 
clainr\6 wherein: 

\ the identification number of the RF receiver, 
is added to the information originated by the 
originating processor by the gateway switch. 

43. An ^electronic mail system in accordance with 
claim 6 whereiri: 

the i dent if i cat ion number of the RF receiver 
is added to the information originated by the 
originating processor by the receiving interface 
switch . \ 

44. An electronic, mail system in accordance with 
claim 14 wherein : \ 

the address of the receiving interface switch, 
is added by matching \n identification of the 
destination processor with a Vtored identification of a 
destination processor and adding an address of an 
interface switch stored with theynatched identification 
of the destination processor to the information as the- 
address of the receiving interf ace^switch. ^, 

45. An electronic mail system in accordance with 
claim 15 wherein: \ 

the address of the receiving interface switch*, 
is added by an inputting of the address of the- 
receiving interface switch along with an identification 
of the destination processor. \ 
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\ 46. An electronic mail system in accordance with 
claim\l5 wherein: 

\ the address of the receiving interface switch 
is adde& by matching an identification of the 
destination^ processor with a stored identification of. a 
destination \processor and adding an address of an 
interface switch stored with the matched identification 
of the destination processor to the information as the 
address of the receiving interface switch, 

47. An electronic mail system in accordance with 
claim 16 wherein: \ 

the identification number is added to the 
information originated by \the originating processor by^ 
inputting the identification number to the originating 
processor. \ 

48. An electronic mail system in accordance with 
claim 16 wherein: \ 

the identification numbed is added to the 
information originated by the originating processor by 
matching an identification of the destination processor 
with a stored identification of a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor to 
the information as the identification number \ 
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49. \ An electronic mail system in accordance with 
claim 17 therein: 

the identification number is added to the 
information Originated by the originating processor by. 
matching an identification of the destination processor: 
with a stored identification of a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor to 
the information as the identification number. * 



50. An electronic\riail system in accordance with 
0~~^ claim 18 wherein: 

the identification number is added to the 
information originated by thfe originating processor by 
15 matching an identification of \he destination processor 

with a stored identification of\a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor to! 
the information as the identification number. 

20 51. An electronic mail system i\ accordance with 

claim 19 wherein: 

the address of the receiving interface switch 
is added by matching an identif ication of the 
destination processor with a stored identification of a 
25 destination processor and adding an address of an 

interface switch stored with the matched identification^ 
of the destination processor to the information as the^ 
address of the receiving interface switch. 
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An electronic mail system in accordance with 
claim SvO wherein: 

the address of the receiving interface switch 
is added \ by an inputting of the address of the 
receiving interface switch along with an identification 
of the destination processor. 

53. An electronic mail system in accordance with 
claim 20 whereinv: 

the addVess of the receiving interface switch 
is added by matching an identification of the 
destination processor with a stored identification of a 
destination processor and adding an address of an 
interface switch stored with the matched identification 
of the destination processor to the information as the 
address of the receiving Ninter face switch. 

54. An electronic maiNl system in accordance with, 
claim 21 wherein: 

an identification Vi umber * s added to this 
information originated by the originating processor by; 
inputting the identification number to the originating 
processor . 

55. An electronic mail systei\ in accordance with 
claim 21 wherein: 

the identification number \^s added to the 
information originated by the originating processor by^ 
matching an identification of the destination processor 
with a stored identification of a destination processor: 
and adding an identification number stored with the 
matched identification of the destination processor to 
the information as the identification number. \ 



75 



10 



15 



[36. An electronic mail system in accordance with 
claim 2J2 wherein: 

the identification number is added to the 
informati£m originated by the originating processor by. 
matching anv identification of the destination processor,, 
with a stored identification of a destination processor 
and adding ari identification number stored with the 
matched identification of the destination processor to. 
the information the identification number. 

57. An electronic mail system in accordance with 
claim 2 3 wherein: 

the identification number is added to the 
information originated \by the originating processor by 
matching an identification of the destination processor 
with a stored identification of a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor to 
the information as the identification number. 



20 58. An electronic mail sjfetem in accordance with 

claim 24 wherein: 

the address of the receiving interface switch 
is added by matching an identification of the 
destination processor with a stored identification of ^ a 

25 destination processor and adding an\ address of an^ 

interface switch stored with the matched\identif ication 
of the destination processor to the information as the^ 
address of the receiving interface switch. 
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59. An electronic mail system in accordance with 
claim 2*5 wherein: 

the address of the receiving interface switch 
is added \ by an inputting of the address of the 
5 receiving interface switch along with an identification 

of the destination processor. 

60. An electronic mail system in accordance with 
claim 25 wherein i\ 

the address of the receiving interface switch 
10 is added by matching an identification of the 

destination processoV with a stored identification of a 
— - destination processors and adding an address of an 
interface switch storeck with the matched identification 
of the destination processor to the information as the 
15 address of the receiving Wterface switch. 
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61. An electronic ma il\ system in accordance with 
claim 26 wherein: 

an identification ri\ 
information originated by the 
inputting the identification m 
processor. 



aer is added to the 
-iginating processor by 
i»er to the originating 
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62 . An electronic mail system Mn accordance with 
claim 26 wherein: 

the identification number is added to the 
information originated by the originating processor by, 
matching an identification of the destination processor 
with a stored identification of a destination processor- 
stored 
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and adding an identification number store'd^ with the. 
matched identification of the destination processor to 
the information as the identification number. 
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53. An electronic mail system in accordance with 
claim 2J wherein: 

the identification number is added to the 
informatidn originated by the originating processor by 
matching an\identif ication of the destination processor 
with a storedv identification of a destination processor 
and adding anV identification number stored with the 
matched identification of the destination processor to 
the information as the identification number, 

64. An electronic mail system in accordance with 
claim 28 wherein: 

the identification number is added to the 
information originated W the originating processor by 
matching an identification of the destination processor 
with a stored identification of a destination processor 
and adding an identif icat\pn number stored with the 
matched identification of th^ destination processor to 
the information as the identification number. 



20 65. An electronic mail sys\em in accordance with: 

claim 29 wherein: 

the address of the receiving interface switch 
is added by matching an identification of the 
destination processor with a stored identification of a 

25 destination processor and adding an \address of ari 

interface switch stored with the matched Ydentif ication 
of the destination processor to the infori^ation as thf| 
address of the receiving interface switch. 
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66. An electronic mail system in accordance with 
claim\30 wherein: 

the address of the receiving interface switch 
is addeck by an inputting of the address of the 
5 receiving interface switch along with an identification 

of the destination processor. 

67. An electronic mail system in accordance with 
claim 30 where in: 

the address of the receiving interface switch 
10 is added by matching an identification of the 

destination processor: with a stored identification of a 
destination processors, and adding an address of an 
interface switch storedVwith the matched identification 
of the destination processor to the information as the 
15 address of the receiving rnterface switch. 

68. An electronic mail\system in accordance with 
claim 31 wherein: 

an identification niknber is added to the 
information originated by the originating processor by, 
20 inputting the identification numbe^r to the originating^ 

processor . 

69. An electronic mail system £ij accordance with 
claim 31 wherein: 

the identification number is\ added to the ~ . 

25 information originated by the originating^ processor byl ^^= r 

matching an identification of the destination processor^" 
with a stored identification of a destination processor ; _ 
and adding an identification number storedVwith the 
matched identification of the destination processor to 

3 0 the information as the identification number. 
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70. An electronic mail system in accordance with 
claim x2 wherein: 

the identification number is added to the 
information originated by the originating processor by 
matching anVdentif ication of the destination processor 
with a storedXidentif ication of a destination processor 
and adding an \ident if ication number stored with the 
matched identification of the destination processor to 
the information asNthe identification number. 

71. An electronic mail system in accordance with 
claim 33 wherein: 

the identification number is added to the 
information originated by the originating processor by 
15 matching an identification ofVthe destination processor 

with a stored identification ok a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor tb ; 
the information as the identification number. 

20 72. An electronic mail system i\ accordance with 

claim 34 wherein: 

the address of the receiving interface switchr 
is added by matching an identification of the 
destination processor with a stored identification of a 

25 destination processor and adding an address of an~ 

interface switch stored with the matched identification 
of the destination processor to the information a^ the 
address of the receiving interface switch. 
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\ 73. An electronic mail system in accordance with 
claims 35 wherein: 

\ the address of the receiving interface switch 
is adde& by an inputting of the address of the 
receivingNlnterf ace switch along with an identification 
of the destination processor. 

74. An electronic mail system in accordance with 
claim 35 wherein* ^ 

the address of the receiving interface switch 
is added by matching an identification of the 
destination processoi^ with a stored identification of a 
destination processors and adding an address of an 
interface switch stored\with the matched identification 
of the destination processor to the information as the 
address of the receiving interface switch. 

75. An electronic maiAsystem in accordance with 
claim 3 6 wherein: \ 

an identification number is added to the 
information originated by the originating processor by; 
inputting the identification number to the originating 
processor. \ 

76. An electronic mail system ik accordance with 
claim 36 wherein: \ 

the identification number is\added to the 
information originated by the originating\processor by,;, 
matching an identification of the destination processor 
with a stored identification of a destinations processor 
and adding an identification number stored \with the 
matched identification of the destination processor to 
the information as the identification number. \ 



\ 77. An electronic mail system in accordance with 
claink 3 7 wherein: 

\ the identification number is added to the 
information originated by the originating processor by, 
matching an identification of the destination processor 
with a stored identification of a destination processor 
and adding an identification number stored with the- 
matched identification of the destination processor to 
the information's the identification number. 

78. An electronic mail system in accordance with 
claim 38 wherein:, \ 

the identification number is added to the 
information originated W the originating processor by 
matching an identif icatiofo of the destination processor 
with a stored identification of a destination processor 
and adding an identification number stored with the 
matched identification of thev destination processor to 
the information as the identification number. 

79. An electronic mail system in accordance with: 
claim 39 wherein: \ -5 

the address of the receiving interface switch, 
is added by matching an identification of the 
destination processor with a stored identification of a 
destination processor and adding an ^ddress of air 
interface switch stored with the matched identif ication^ 
of the destination processor to the information as the^ 
address of the receiving interface switch. 
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80. An electronic mail system in accordance with 
claiik 40 wherein: 

the address of the receiving interface switch 
is add^d by an inputting of the address of the 
receivings interface switch along with an identification 
of the destination processor. 



81. AnXelectronic mail system in accordance with 
claim 40 wheredn: 

the address of the receiving interface switch 
10 is added by \matching an identification of the 

destination processor with a stored identification of a 
destination processor and adding an address of an 
interface switch stored with the matched identification 
of the destination processor to the information as the 
15 address of the receiving interface switch. 
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82. An electronic \aail system in accordance with- 
claim 41 wherein: 

an identification number is added to the 
information originated by the originating processor by t 
inputting the identif ication\number to the originating 
processor. 



83. An electronic mail system in accordance with 
claim 41 wherein: 

the identification number is added to the 
25 information originated by the originating processor by^ 

matching an identification of the destination processor 
with a stored identification of a destination processor: 
and adding an identification number ^stored with the 
matched identification of the destination processor to 
30 the information as the identification nunh; 



83 



or- 



An electronic mail system in accordance with 
claim 42\ wherein: 

;he identification number is added to the 
information originated by the originating processor by- 
matching an ider^tif ication of the destination processor 
with a stored ide*rt:if ication of a destination processor 
and adding an identification number stored with the 
matched identification of the destination processor to 
the information as the \dentif ication number. 
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85. An electronic mall system in accordance with 
claim 43 wherein: \ 

the identification \iumber is added to the 
information originated by the originating processor by 
15 matching an identification of the\destination processor 

with a stored identification of a destination processor 
and adding an identification numbers stored with the 
matched identification of the destination processor to* 
the^infermation as the identification number. 
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An Appendix containing a listing of control 
programs for controlling the transmission of 
information between an RF receiver and a destination 
processor and controlling the operation of an interface 
switch in accordance with the invention is attached. 
The programs are written in the C programming language. 
The program for controlling the transmission of 
information from the RF receiver to the destination 
processor appears at pages 1-9 and the program for 

controlling the operation of the interface switch 

10 dis- 
appears at pages 3:0 - 14 j The Appendix contains subject 

matter which is copyrighted* A limited license is 

granted to anyone who requires a copy of the program 

disclosed therein for purposes of understanding or 

analyzing the invention, but no license is granted to 

make a copy for any other purposes including the 

loading of a processing device with code in any form: cur 

language. ?f ; 
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Cross-Reference to Related Applications 

Reference is made to other applications which are. 

^ f i led^ori^even^ date herewith which are incorporated by 

^reference Th their entirety* 

United States Patent t Application Serial No. 

, ij entMe^ "Electronic 'Mail' System With RF 

Communications to Mobile Processors Originating From 

Outside of the Electronic Mail System" (Attor n ey Docket ?— 

* 

No. 7 8 0.29766X00); - and 

United States , Patent- .Application Serial No. 



uted States,- Patent- .Application, serial no. 
'^efrtitled "System for Interconnecting 



Electronic Mail Systems By RF Communications" (Att or ney 
-Boei cot No. 780.207 6 7X00) ; - 



4> f 08 mm ^ 

780.29643CX1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Prior Application Serial No.: 07/702,939 
Filed: May 20, 1991 

Examiner: G. Oehling 

Group: 2608 




Honorable Commissioner of 

Patents and Trademarks 
Washington, D. C. 2 0231 

Sir: 

This is a request for filing a Continuation application 
under 37 C.F.R. §1.60 of pending application Serial No. 
07/702,939, filed May 20, 1991, entitled "ELECTRONIC MAIL 
SYSTEM WITH RF COMMUNICATIONS TO MOBILE PROCESSORS", by 
Thomas J, Campana, Jr., Michael P. Ponschke and Gary F. 
Thelen. 



[XX] 1. Enclosed is a copy of the prior application as 

originally filed and an affidavit or declaration 
verifying it as a true copy. 

[XX] 2. The filing fee is calculated below: 

CLAIMS AS FILED, LESS ANY CLAIMS CANCELLED BY AMENDMENT 



Number Number Basic Fee 

For Filed Extra Rate $365. 00 

Total Claims: 55 -20 =35 x $11.00 = $385.00 

Ind. Claims: 2 -3 = 0 x $ 0.00 = 0.00 

[ ] Multiple Dependent Claims x $ = 0.00 

Attached hereto is a check in the amount of $750.00 
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[XX] 3. To the extent necessary, Applicants petition for an 
extension of time under 37 CFR §1.136 in Serial No. 
07/702 , 939 , filed May 20, 1991. Please charge 
any shortage in fees, or credit any overpayment thereof, 
to Deposit Account No. 01-2135 (780. 29643CX1) . 
A duplicate copy of this sheet is attached. 

[XX] 4. Cancel original claims 2-85 of the prior application 
before calculating the filing fee. 

[XX] 5. Amend the specification by inserting the following before 
the first line thereof: 

— This application is a Continuation Application of 
U.S. Serial Nos. 07/702,939, filed May 20, 1991; 
07/702,938, filed May 20, 1991 and 08/247,466, filed 
May 23, 1994; which is a Continuation of U.S. Serial 
"No. 07/702,319, filed May 20, 1991 (now abandoned). — 

[XX] 6. New formal drawings are enclosed. 

[XX] 7. Informal drawings are enclosed. 

[XX] 8. The prior application is assigned of record to: 

NTP Incorporated 
Annandale , Virginia 

A copy of the recorded Assignment is also enclosed. 

[XX] 9. The power of attorney in the prior application is to: 

Antonelli, Terry, Stout & Kraus 
Suite 600 

1919 Pennsylvania Avenue, N.W. 
Washington, D.C. 20006 

[XX] 10. The power appears in the original papers in the prior 
application. A copy of the Power and the Supplemental 
Declaration filed in the parent case are also enclosed. 

[XX] 11. A Change of Address is also being submitted concurrently 
herewith. 

[XX] 12. A copy of the Small Entity Declaration filed in the 
parent application is also enclosed. 
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Address all future communications in connection with this 
application to: 

ANTONELLI, TERRY, STOUT & KRAUS 
Suite 1800 

1300 North Seventeenth Street 
Arlington, Virginia 22209 

A Preliminary Amendment is enclosed. (Any claims added 
by the Preliminary Amendment have been properly numbered 
consecutively beginning with the number next following 
the highest numbered original claim in the prior 
application. ) 

I hereby verify that the attached papers are a true copy 
of prior application Serial No. 07/702,393 as originally 
filed in the U.S. Patent and Trademark office on May 20, 
1991. 

The undersigned declares further that all statements made 
herein of his own knowledge are true and that all statements made 
on information and belief are believed to be true; and further, 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon . 

Respectfully submitted, 
ANTONELLI a TERRY, STOUT & KRAUS 



Donald E. Stout 
Registration No. 2 6,422 
(703) 312-6600 
Date: May 18, 1995 

Enclosures 

DES:dlh 



[XX] 13. 



[XX] 14. 



[XX] 15. 
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/* mark the ena of the commana line you built:, so you can add ending 

delimiter */ 
sys_ccnunana ( i ] = NULL; 

/" aad the enaing quote for tne users message so sneil wont 

mterepert special characters ■/ 
strcat (sys — command, "\'"3; 
/* execute conunana you built */ 
system <sys — command) ; 

printf ( "sending message: %s\n", sys_command) ; 

1 

else ( 

if (strlen (mescj == 0 ) { 
return < 0 ) ; 

) 

/* print error for 'invalid message length */ - 
printf ("teiemaii error: invalid message length: %s\n", mesg) ; 
return (0) ; 

} 

return ( i ) ; 



function: getlir.o (hold-buff cr, mput-f i le-pointer ) 
arguments: pointer to buffer wnere line read will be heald, 

file pointer :o input file 
description: reaas I line of text from tne input line and stores tne 
line reaa into the buffer passea. 
* returns: -1 if EOF or number of characters read m 

: *V".V 

getline (buf f , fp) ' 'V : ' 

char *buf f ; 
FILE -fp; 

I 

int ch, cnt; - - * 

/* keep on reading characetrs from file so long as ena of file not- 
reached or char -is the end of line •/ " 
for(cnt = 0; ( (ch = fgetcifp)) !« EOF) ch != ' \n' ; cnt + + > { 
/* MOD BY OT 11/29/90 convert tab to space */ 
/* convert taos to single soace •/ 
iftch == 9) { 
ch = ' ' ; 

} 

/* MOD BY OT 11/29/90 done allow control char •/ 
/* only load in ascii characters */ 
if (isprint tchJ != 0) { 

buff [cnt 1 = ch; — * 

) ■ ..^ 
else { V 
/* turn control characters to spaces */ ^ 
buff (cnt | = ' '; 

J 

J 

/* mark the end of the buffer you built * / 
buff (cnt I = ' \0' ; 
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* function: send_nesg (message-pointer) 

arguments: pointer to text message {capcode, text) to be sent 
description: takes passed message text makes sure the first 8 positions 
are numeric (capcode ) . it builds and executes the -network 
send command (net send, sh) to secLn the message passed.. 

* returns: 0 if not sent otherwise the number of characters sent- out 

* ' 

* * * * •*••• — / 

int sena_r;esg (mesg) J ' - 

char *mesg; 

i : - y - 

cha r s y s_c omnianc f 1 0 0 J ; ^ ^ — 

int i ; '-i^^S 

int ch; _ . ' Scv'f^^ 

char 'reso ' 



/• left justify the message passed to remove leading spaces */ 
strivjst (mesg, 512); 

/* trim off trailing clanx spaces from the message * / 
strtrim tmesg) ; 

/• make sure you have a capcoae at least ■/ 
if (strien (mesg) > 8) { 

/• start to build the command to be executed to send message retreievea 

from the mail box •/ 
strcpy (sys_command, "netsenc. sh " ) ; 

/* loop while still more characters in the message */ 
for(mesg_ptr mesg, i = 11; -mesg^ptr != NULL; mesgjptr*** { 

/* make sure the first 8 positions of the messaae are numeric ?/ 
if((i < 19) <*mesg_ptr < ' 0' II *mesg_ptr > r 9')) { 

printf ("telemail error: invalid capcode: %s\n", mesg); 

return 0 ; ^4^:^- W " 

/•is the user didsnt seperate capcode & message then insert a 

space into the command * / 
if(i == 19 && *mesg_ptr !=''){ "* 
sys — command [ 19] * ' '; 

l = 20; " - ' 

1 ' ' * 

/• enclose the users message with ' so shell wont interpet 

special characters * / ~" 
if (i 20) < 

sys_conunandf20) ■ '\"; ^^^ifo- 

i « 21; : ^^3f$&^ 

/* put the character from the message onto to the Vi;V^ro 

command to be executed"*/ 
s y s_c ommand [ i ] » • me s g_pt r ; ^ ^C^hs'^} 



/* since your just starting clear the messaae area •/ 
memset (mesg, NULL, MAXMSGLEN) ; 

/• keep on geting lines from the file until you reach end of file * 
while (get line (buff , fp) !« -l) { 

/• every mail message start with the word "From " •/ 
if (strncmp (buf f , "From " # 5) «« 0) { 

/• set flag telling you are currently going thru mail header 
so you dont add it to the message */ 

in_header = 1; 

/• call routine to the last message if any exists */ 
send_mesg (mesg) ; 
continue; 

I 

/•a mail header end with the following string */ 
if (strncmp (buf f, "Content -Length: M , 15) == 0) { 

/* turn off flag so you know you are no longer in mail 
message heaaer */ 

-n_heaaer - 0; 

/" clear the cid message since this is a new one •/ 
memset (mesg, NULL, MAXMSGLEN) ; 
continue; 

} 

/• if the line you are now reading in not part of the mail header 

acd it to the message * / 
if dn_header == 0) { 

strl ]ust (buf f , 512); 

strtrim (buff} ; 

/• make sure you dont add more than the message length •/ 
,if< (strlen (buf f ) + strlen (mesg) ) < MAXMSGLEN) { 
strcat<mesg, - "); 
srrcat (mesg, buff) ; 

) 



} /* enc of read line while */ 



/* senc the last message in the file •/ 
send_mesg (mesg) ; 
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tfdefine ATT EMAIL FILE "TFMOBOX.TMP" 

ftfef ine DELIMITER "End of Telefind Network Messaged" 



# include <string.h> 
include <time.h> 
^include <stdio.h> 
# include <dos.h> 
include "safari.h" 

void main(void) 
< 

FILE *infile,*outfile; 

char buffer £81] ,chr,timestrC6] ,datestrC93 ; 

char msg_nunC4] ; 

int msg_num_opt = 0; 

char *ptr; 

int x r day r month, lineal , at tmai 1=0; 
time_t t; 

if ((infile = f open< ATT^EHA I LJr I LE , " rt ) ) == NULL) 

printf("Xs does not ex i st\n M f ATT_EMA I L_F I LE) ; 
exit(0); 

> 

if ((outfile = fopen("tfmobox.$$$" ( ,, wt")) == NULL) 

<: 

printf ("Can't open TFHOBOX.SS$\n"); 
exit(O); 



4:: for(;;) 

/* get characters from .tmp file V 

'% x a 0; 

f; do 

Cf chr = fgetc(infile); 

if (feof (infile)) 

? « f < 

l% fclose(infile); 

fc lose < out f i le); 
^ exit(O); 

S > 

\Ll buffer Cx++] = chr; 

> 

/* until end of line V 

while (chr != *\n* && x != 80); 

buffer Cx] = '\0»; /* terminate it */ 

if (line == 1) 
C 

ptr * strchr(buffer, ' )'); 

if (ptr-buffer == 2) /* was 3rd character V 
< 

sscanf ( buffer , M X V )] " , msg_num) ; 

nwg_num_opt = 1; 

ptr++; 

> 

else 

ptr = buffer; 

if (*ptr == 1 z 1 && *(ptr+1) == *D») 
attmail = 1; 

> 

if (attmail) 

C 

suitch(line) 
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> 

else 



# 



case 1: 

/* datestr = mm/dd, timestr = hh:mm */ 

sscanf(datestr f "%d/%d" # &month,&day); */ 
/* get year from pc */ 

t = time(NULL); 

fprintf (outf Ue, "Date: %s",ctime(&t)); 
break; 

case 2: 

fprintf(outf ile,"From: %s",buf fer); 
break; 

case 3: 

fprintf (outf ite, "Subject: %s",buff er); 
fprintf (out file, "To: <Name here>\n">; 
if (msg_num_opt) 

fprintf (outf i le, "Message #Xs\n» f msg_num>; 

break; 

default: 

fprintf (outf i le,»%s", buffer) ; 
break; 



if (line == 1) 



> 

else 



t = time(NULL); 

fprintf (outf i le f "Date: Xs",ctime(&t)); 
fprintf (outf i le,"From: tfmobox\n"); 

fprintf (outf ile, "Subject: Telefind Network Message\n»); 
fprintf (outf i le, "To: <Name here>\n">; 
if (msg_num_opt) 
< 

fprintf (outf i I e, "Message #%s\n",msg_num); 
f printf (outf ile, "%s", buff er+3); 

> 

else 

f pr \ n t f ( outf i I e , »%s" , buffer ) ; 



fprintf (outf i le,"%s", buffer) ; 



if ( st rcmp( buffer, DELIMITER) == 0) 

C 

msg_num_opt = line = attmai I = 0; 

> 

line 



- 3 - 



/* 



# 



Author: 



MICHAEL P. PONSCHKE, SR. 
03/13/9t 



Program: 
Purpose: 



SAFARI 3. C 

TO EXTRACT MESSAGES FROM A TELE FIND PAGER 
VIA IN RS-232 PORT ON A PC 



Compiler: 
Memory Model: 



TURBO C++ 1.0 
SMALL 



#include <dos.h> 
# include <stdio.h> 
# include <conio.h> 
# include <string.h> 
^include <stdlib.h> 
#include "safari.h" 



/* 



CONSTANTS 



#define DTRJII 
#define DTRJ.0 
#define RTS_HI 
#define-~RTS_LO 
#define*ftSRJiI 
#define:J^INGJN 
#define^CDJU 
#define4f IVEJTICIC 
#def ine^IVE^SEC 
#definej£UELVE_SEC 
#def i ne LOG_F I LE 
#def i ne3.NTRO_STRING 

/* FUNCTION PROTOTYPES 

int beep^void); 
void busyoff(void); 
void busyon(void); 
void di^'pf f (void); 
void disbn(void); 
int Li nil: void); 
void printjnessage(void); 
int rxdata(void); 
int strobe(void); 
int s t robe_da ta< vo id ); 
unsigned ticks(void); 
int timeout (unsigned start, int delay) ; 

/* VARIABLE DECLARATIONS */ 

char pagerJbufferC5113 ; 

int com_base,control_reg, status_reg, log_f lag; 
FILE *Log_fUe; 

void main(int num_arg, char **args) 

unsigned start; 
int restart f x; 

comjbase = 0x3f8; /* use com 1 unless command line denotes otherwise */ 

/* get command line arguments */ 



0x01 
Oxfe 
0x02 
Oxfd 
0x20 
0x40 
0x80 
5 

96 t 
220 
"LOG" 

"Please standby, retrieving messages ..." 
V 
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all command line arguments begin with a single and 
must be seperated by a single space between each other 
and the program name 

-1 Use COM port 1 

-2 Use COM port 2 

-F Log all activity to a file named LOG */ 

if (num_arg > 1) 

for <x=1; x<num_arg; x++) 
C 

if CstrcmpCargsCx] f "-1") — 0) 

com_base = 0x3 f 8; 
if (strcmp<args[x],"-2")~== 0) 

com_base = 0x2 f 8; 
if <strcmp<argsCx],"-F*») == 0) 

log_f lag = 1 ; 

> 

> 

if (log_flag) 

if (<log_file = fopen(LOG_FILE r "at»)) == NULL) 
print f ("Unable to open LOGVV*); 

cofttrol_reg = com_base + 4; 
st$tus_reg = com_base + 6; 

c^nscrO; 



if;:(link() == 0) /* is pager attached ? */ 

<; 

•j.} printf ("Please attach Message Receiver \n"); 
Q exit(0); 

7 > 

busyonO; /* start busy at logic high */ 

if- : (Log_f lag) 

~J f printf (log_f ile f H Initiating process \n"); 
prjntf < M %s\n», INTRO_STRING); 
cHson<); /* push display button */ 

sfeep(2); 
do 
C 

start = ticksO; 
restart = 0; 
do 
t 

if (beepO) 
< 

print jnessage( ); 
restart = 1; 
start -= TWELVE_SEC; 
break; 

> 

> 

/* hold display button for 12 seconds */ 
whileCI timeout(start f TUELVE_SEC)>; 

> 

whi le( restart); 

disoffO; /* release the display button */ 

if (log_flag) 

C 

f printf (log_fi le f "Process Complete \n"); 
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fctose( logjf f le); 

> 



> 

/* pager beep */ 

int beep(void) 

C 

/* accesses the ft I line via the Status Register 

which is activated when the pager beeDS */ 

unsigned start; 

start - ticicsO; 

while ( ! timeout<start,nVEJ , IOC)> 
< 

if (<inportb(status_reg) & RINGJN) == 0 ) 
return* 1); 

return(O); - 

> 

/* t „ busyon & bosyoff toggle the OTR line via the 

■w* Control Register to strobe in data from the pager 

,'JLi 

voidjxisyof f (void) 
i 

outportbCcontrol^reg, inportb(control_reg) | DTR — HI ) ; 
vo i d *bitsyon< vo i d ) 

c Q 

outportb(control_reg f inportb(control_reg) & DTR_LO); 

> Q 

/* 77 dfson & disoff toggle the RTS line via the Control Register 
t0 simulate the pressing of the display button on the pager 

vo i d JS i son( vo i d ) 
C 

outportb< control _reg, inportbCcontrol^reg) | RTS_HI); 

> 

void disoff(void) 
C 

outportb<control_reg, inportb< control _reg) & RTSJ.O); 

> 

int tink(void) 
C 

/* accesses the CO line via the Status Register 

which is logic high when pager .is connected */ 

if C(inportb(status_reg) & CD_HI) == 0) 

return(O); 
return* 1); 

> 

void printjnessage(void) 

C 

FILE *file; 

unsigned start; 

int x,y=0, z-0 ,chr, bit; 



busyoffC); /* ready to accept pager data */ 

^* read until end code received */ 

while (chr != 3) 

C 

chr = 0; 

start = ticksO; 

/* wait for start bit */ 

do 
C 

bit = strobeO; 
if (bit == 0) 
break; 

> 

while (!timeout(start f FIVE_SEO); 

if (bit) 
C 

if (log_flag) 

fprintf (I og_fi I e f "Transmission Error, recheck connection\n 
□ disoffO; 
\:\ exit(0); 

1:1 y 

**\ /* strobe out 8 bit data */ 

J~ for (x=1; x<9; x++) 

:?a c ^ r <<= **# 

chr += bit = strobe data(); 

.L > 

y l /* clear out stop bits */ 

I**-, for (x=1;x<3;x++) 

t 1 strobe_data(); 
> 

/* extract start and end codes from message 

pager signon 02, 1B f 00, 33 

pager signoff 03 */ 

if ((y > 3) && (chr != 3)) 

/* pager characters 96 and 97 are converted to 
OxFA and OxFB to display on pager */ 

if (chr == Oxfa) /* convert to CR */ 

chr s »\n*; 

if (chr == Oxfb) /* convert to TAB */ 

chr = 0x09; 



pager_bufferCz: = chr; 
z ++; 



> 

y ++; 



> 

pagerjxiffercz] = . XO i; /* ^ terminate 

busyonO; /* finished receiving data */ 
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if (log^flag) 

fprintf<tog_file, »Xs\n M ,pager_buf fer); 

if ((file = f open< ATT.EMAI L_F I LE , "at")) == NULL) 

fprintfClog.fi te, "Unable to open T FMOBOX . THP\n M ) ; 

else 
< 

fprintf <f i le, "XsNn" , pager Jxjf f e r ) ; 
fprintf<file,"%s», DELIMITER); 
fclose(f i le); 

> 

start = ticksC); 

whUe(!timeout<start,FIVE_SEC>) 

C 

/* wait for erase beep */ 
if (beepO) break; 

> 

sleep<1); /* wait one more second */ 

> 

int rxdata(void) 
C 

/* accesses the OSR line via the Status Register 

T.Twhich returns the bits value */ 

•ft if (inportb(status_reg) & DSRJU) 
>IZ return(O); 
^return<1); 

> -p; 

int strobe(void) 
3 int bit; 

)J\ busyon< ) ; 

a;s delay<1); 
r V: busyof f<); 

;:;delay(4); 
;;;bit = rxdataO; 
I return(bit); 

> 

int strobe_data(void) 
C 

int bit; 

busyonO; 

delay(2); 

bit = rxdataO; 

busyof f (); 

delayO); 

return(bit); 

> 

unsigned ticks(void) 
C 

/* returns timer ticks (approx. 18. 2/ sec) 

using only lower registers */ 

union REGS in, out; 

in.x.ax = 0x0; 
int86(0x1a,&in,&out); 
returnC out . x . dx ) ; 
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# 



c timeout (unsigned start, int delay) ' 

/* used for timing events of up to approx. 1 hour. 

used in conjunction w/ticksO */ 

unsigned current? 

current = ticksO; 

if (start « current && (start + delay) < current) 
return( 1 ) ; 

if (start > current && (start - 65535 + delay) < current) 

return( 1 ) ; 
return(O); 



f 



1 



/* mark the end of the command line you built, so you can add ending 

delimiter */ 
sys_ command (i) » NULL; 

/* add the ending quote for the users message so shell wont 

interepert special characters */ 
strcat <sys_ command, "V ") ; 
/* execute command you built */ 
system (sys_command> ; 

printf ("sending message: %s\n w , sys_command) ; 

} 

else { 

if (strlen(mesg) == 0 ) { 
return (0) ; 

1 

/* print error for invalid message length */ 

print f ("telemail error: invalid message length: %s\n M , mesg) ; 
return (0) ; 

return (i) ; 

} 

/* ******************* 

* 

* function: getline (hold-buffer, input-file-pointer) 

* arguments: pointer to buffer where line read will be heald, 

* file pointer to input file 

* description: reads 1 line of text from the input line and stores the 

* line read into the buffer passed. 

* returns: -1 if EOF or number of characters read in 
* 

****** ********* / 

getline (buff , fp) 
char *buf f ; 
FILE *fp; 
{ 

int ch, cnt; 

/* keep on reading characetrs from file so long as end of file not 

reached or char is the end of line */ 
for (cnt « 0; ( (ch « fgetc(fp)) !« EOF) &6 ch != ' \n' ; cnt++) < 
/* MOD BY OT 11/29/90 convert tab to space */ 
/* convert tabs to single space */ 
if (ch «- 9) { 
ch - ' '; 

) 

/* MOD BY OT 11/29/90 dont allow control char */ 
/* only load in ascii characters */ 
if (isprint (ch) !» 0) ( 
buff [cnt J o ch; 

) 

else { 

/* turn control characters to spaces */ 
buff [cnt J - ' ' ; 

} 

) 

/* mark the end of the buffer you built */ 
buff [cnt ] = '\0'; 
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* 

* function: send_mesg (message-pointer) 

* arguments: pointer to text message (capcode, text) to be sent 

* description: takes passed message text makes sure the first 8 positions 

* are numeric (capcode) . it builds and executes the network 

* send command ( net send. sh) to sedn the message passed. 

* returns: 0 if not sent otherwise the number of characters sent out 
* 

********************************************************** ************* 

int send__mesg (mesg) 

char *mesg; 

< 

char sys_command[700] ; 
int i; 
int ch; 

char *mesg_ptr; 

/* left justify the message passed to remove leading spaces */ 
stri just (mesg, 512) ; 

/* trim off trailing blank spaces from the message */ 
strtrim (mesg) ; 

/* make sure you have a capcode at least */ 
if (strlen (mesg) > 8) ( 

/* start to build the command to be executed to send message retreieved 

from the mail box */ 
strcpy (sys_command, "netsend. sh "); 

/* loop while still more characters in the message */ 
for(mesg_ptr « mesg, i - 11; *mesg_ptr != NULL; i++, mesg_ptr++) { 

/* make sure the first 8 positions of the message are numeric */ 
if((i < 19) &£ (*raesg_ptr < '0' II *raesg_ptr > '9')) { 

printf ("teleroail error: invalid capcode: %s\n", mesg); 

return 0; 

} 

/* is the user didsnt seperate capcode & message then insert a 

space into the command */ 
if(i — 19 && *mesg_ptr !» ' ') { 

sys_command[19] ■ ' 

i - 20; 

J 

/* enclose the users message with ' so shell wont interpet 

special characters */ 
if (i « 20) { 

sys command(20] = '\"; 

i »~21; 

) 

/* put the character from the message onto to the 

command to be executed**/ 
sys_command[i J = *mesg_ptr; 

} 
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/* since your just starting clear the message area */ 
memset (mesg, NULL, MAXMSGLEN) ; 

/* keep on geting lines from the file until you reach end of file */ 
while (getline (buff , fp) !• -l) { 

/* every mail message start with the word "From " */ 
if <strncmp(buff , "From 5) — 0) < 

/* set flag telling you are currently going thru mail header 
so you dont add it to the message */ 

in_header « 1; 

/* call routine to the last message if any exists */ 

send mesg (mesg) ; 

continue; 



/* a mail header end with the following string */ 
if (strncmp(buff , "Content -Length : w , 15) — 0) { 

/* turn off flag so you know you are no longer in mail 
message header */ 

injheader « 0; 

/* clear the old message since this is a new one */ 

memset (mesg, NULL, MAXMSGLEN) ; 

continue; 



/* if the line you are now reading in not part of the mail header 

add it to the message */ 
if (in_header — 0) { 

strl just (buff , 512); 

strt rim (buff ) ; 

/* make sure you dont add more than the message length */ 
if( (strlen (buff ) + atrlen (mesg) ) < MAXMSGLEN) { 

street (mesg, " 

strcat (mesg, buff) ; 



> /* end of read line while */ 



/* send the last message in the file */ 
send_mesg (mesg) ; 
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tJcnowledge are true and that all statements made on information 
4 £nd belief are believed to be true; and further, that these 
■statements are made with the knowledge that willful false 
^statements and the like so made are punishable by fine or 
-imprisonment, or both, under Section 1001 of Title 18 of the 
^United States Code and that such willful false statements may 
jeopardize the validity of the application ,or any patent issued 
Ithereon. ^ 



/ j ' Thomas ^<T. ;Camp^ana, Jr. 1 , 



-Date : y,'^<^ / t) 7 Y Invento r' / Li^/i^d^L/ ct^/fOc*^ ,< f^\ 

I. ;Campy£~- 



-Residence: Same As Post Office Address 
Post Office Address: 3836 West 86th Street 

Chicago, Illinois 60652 



Date: \c - *^ Inventor 



Michael P. Ponschke 



Residence: Same As Post Office Address 
Post Office Address: 212 Tara Drive 

Lockport, Illinois 60441 

Date: / - / ^ , Inventor C ^ ). ^ W 



Gary F^~Thelen 



Residence: Same As Post Office Address 
Post Office Address: 16 Fox Lane 

Palos Park, Illinois 60464 



